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ANATOMY. 


PART  V. 

Containing  a  Descriptio>»  of  the 

INTEGUMENTS. 

By  Dr  W  I  N  S  L  O  W. 
With  Additions  and  Improvements. 


OF  THE  COMMON  INTEGUMENTS. 

ALL  the  parts  of  the  human  body  are  in-, 
vefled  by  feveral  common  arid  univerfal 
covermgs,  to  which  anatomifts  give  the 
name  of  tnteguments. 

J'  T^^'^  ^^^^  "^^"y  clifputes  about  the  number 
ot  thefe  mteguments.    The  ancients  reckoned  up  five 

and  me?nbrana  mufculorum  commmis. 
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10  OF  THE  INTEGUMENTS.      Part  V.. 

"  The  three  firfl  of  thefe  coverings  are  truly  eommon 
or  uniyerral,that  is,extended  over  all  parts  of  the  body. 

"  Ihe  two  other  coverings  are  not  univerfal,  but 
conhned  to  particular  parts  of  the  h^dy. 

"  The  moderns  divide  the  integuments  into  cuticula, 
rete  mucofum,  cutis  vera,  and  corpus  adipofum. 

THE  CUTICULA. 

"  Th  e  outfide  of  the  Ikin  is  covered  by  a  thin  tranfpa- 
rent  infenfible  pellicle,  clofely  joined  to  it,  which  is 
^"^^^d  epidermis,  cuticula,  ox  Jcarf-Jkhi. 

"  The  fubftance  of  the  cuticle  appears  to  be  very  uni- 
form on  the  fide  next  the  {kin  ;  and  to  be  compofcd  on 
the  other  fide,  of  a  great  number  of  very  fine  fmall 
fquamous  laniiri^,  without  any  appearance  of  fibrous 
or  vafcuair  texture,  except  fome  fmall  filaments  by 
which  it  is  cdnnefted  to  the  parts  below. 

"  This  fubftance  is  very  folid  and  compaft,  but  yet 
capabfe  of  being,  extended  and  thickened,,  as  we  fee  by 
flt-eping  it  in  water,  and  by' the  blifters  raifed  on  the 
ikin  by  veficatories  or  any  other  means;  and  from 
thence  it  would' feem,  that  it  is  of  a  fpongy  texture.  It 
yields  very  much  in  fwellings;  but  not  fo  much  as  the 
Ikin  wkliout  breaking  or  cracking. 

'•'  With  rcfpecl  to  its  origin,  fome  authors  have  fup- 
pofed  it  to  be  formed  by  a  moifture  exhaled  from  the 
whole  fu«»fa"ce  of  the  body,  which  gradually  hardens 
when  it  is  expofed  to  the  air :  but  the  foetus  in  utero, 
where  no  air  is  admitted,  is  a  proof  againfi:  this  opinion; 
and  it  grows  readily  under  plafters  applied  to  any  part 
of  the  body.— Leeuwenhoeck  fuppofed  its  formation  tor 
be  owing  to  the  expanfion  of  the  extremities  of  the  ex- 
^"retory  veffels,  which  are  found  every  where  upon  the 
furface  of  the  true  ikin.  Ruyfch  attributed  its  origin  to 
the  nervous  papilla  of  the  ftin  ;  and  Heilter  thinks  it 
probable  that  it  may  be  owing,  both  to  the  papillte  and 
the  excretory  veffels.  Morgagni,  on  the  other  hand, 
contends,  that  it  is  nothing  more  than  the  furface  o£ 
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the  cutis,  hardened  and  rendered  infenfible  by  the ii- 
auor  amnii  in  the  uterus,  or  by  the  prellure  ot  the  air. 
In  ha  we  know  little  about  its  origin :  but  the  regene- 
ration of  it  is  very  evident,  fudden,  and  furpnfing ;  tor, 
lit  it  be  deftroved  ever  fo  often,  it  (till  grows  again. 

«  Hard  and 'reiterated  friftions  loofcn  it  infenhbly  ; 
and  prefently  afterwards  a  new  ftratum  arifes ;  which 
thruits  the  firft  outward,  and  may  itftlf  be  loofened  and 
thrufl:  outward  by  other  flrata. 

"  It  is  nearly  in  this  manner  that  callofities  are  formed 
on  the  feet,  hands,  and  knees ;  and  the  feveral  lami- 
na or  ftrata  obfervable  at  the  fame  time  on  many 
other  pans  of  the  body,  are  owing  to  the  fame  caufe, 
though  many  anatomifts  have  looked  upon  them  to  be 
natural.  But  it  muft'  be  acknowledged,  that,  on  the 
palms  of  the  hands  and  foles  of  the  feet,  the  cuticle  is 
commonly  thicker  than  on  any  other  part. 

"  The  cuticle  adheres  very  clofely  to  the  cutaneous 
papilla  under  it ;  but  it  may  be  feparated  by  boiling,  or 
fteeping  for  a  long  time  in  cold  water.  It  is  not  im- 
poflible  to  feparate  it  with  the  knife  j  but  this  manage- 
ment teaches  us  nothing  of  its  ftrudure. 

"  It  adheres  ftill  clofer  to  the  corpus  mucofum,  which 
is  eafily  raifed  along  with  it ;  and  they  feera  to  be  true 
portions  or  continuations  of  each  other. 

"  The  colour  of  the  cuticle  is  naturally  white;  and  the 
apparent  colour  thereof  is  owing  to  that  of  the  corpus 
mucofum.  For,  if  we  examine  the  European  and  Afri- 
can, we  find  the  cuticle  to  be  nearly  of  the  fame  colour  in 
both,  whereas  their  corpus  mucofum  is  very  different. 

"The  cuticle  covers  thefkin  through  its  whole  extent, 
excepting  at  places  where  the  nails  lie.  It  is  marked 
with  the  fame  furrows  and  lozenges  as  the  fivin,  and  has 
the  fame  openings  and  pores ;  and  may  be  faid  to  co- 
ver not  only  the  whole  external  part  of  the  body,  but 
to  line  many  of  the  large  palfages,  as  the  alimentary  ca- 
nal, the  lungs,  vagina,  urethra,  &c. 

"  When  v/e  examine  narrowly  the  fmall  paflfages  thro' 
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which  the  febaceous  matter  of  the  (kin  paffes,  the  cu- 
ticle feems  to  enter  thefe,  in  order  to  complete  the  fe- 
cretory  tubes.  The  foffulcc  of  the  hairs  have  likewife 
the  fame  firodudions  of  the  cuticle ;  and  it  feems  to 
give  a  kind  of  covering  to  the  hairs  themfelves.  Laftly, 
the  almoft  imperceptible  du6ts  of  the  cutaneous  pores 
are  lined  by  it. 

"  If  the  fkin  be  macerated  for  a  long  while  In  water, 
the  cuticle,  with  its  elongations,  may  be  feparated  from 
it. .  By  this  obfervation  we  may  explain  how  blifters 
may  remain  for  a  long  time  on  the  fkin  without  giving 
paffage  through  thefe  holes  to  the  matter  which  they 
contain';  which  holes  one  would  think  ought  to  be  in- 
creafed  by  this  dilatation  and  tenfion  of  the  cuticle. 

"  But  when  the  cuticle  is  feparated  from  the  fkin,  it 
carries  along  with  it  part  of  thefe  cutaneous  fibres  j 
wlfich  being  compreffed  by  the  matter  contained  in  the 
blifter,  Ihut  the  pores  of  the  feparated  cuticle  like 
ib  many  valves ;  and  it  is  probably  thefe  fmall  portions 
which  have  been  taken  for  valves  of  the  cutaneous 
tubes. 

CORPUS  MUCOSUNf. 

**  Under  the  cuticle,  we  meet  with  a  fubftance  of  a 
greyifh  colour,  which  has  been  thought  to  reprefent  a 
net-work ;  hence  it  has  got  the  name  of  corpus  reticu- 
lare^  or  mucofum.  It  is  of  a  foft,  mucilaginous,  and 
vifcid  nature ;  and  fills  up  the  interftices  of  the  fibres 
running  between  the  cutis  vera  and  cuticula.  After 
raifing  the  cuticle  in  a  negro,  this  fubftance  appears 
of  a  black  colour,  and  is  compofed  of  two  layers.  ^  It 
is  this  that  chiefly  gives  the  colour  to  the  fkin  ;  for  it,  is 
black  in  the  African  ;  white,  brown,  or  yellowifli,  in  the 
European. 

"  The  origin  of  this  mucous  fubflance  has  not  hither- 
to been  fufficicntly  explained  ;  nor  has  it  been  fully  de- 
termined what  purpofes  it  ferves  in  the  human  body. 
The  reafon  why  it  is  black  in  the  negro  has  been  fup- 
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pofed  to  be  for  ferving  as  a  defence  agalnft  the  external 
heat,  by  preventing  the  rays  of  the  fun  from  penetra- 
ting his  body;  but  the  matter  ftill  lies  hid  in  obfcurity. 

CUTI'S  VERA, 

"  The  cutis  vera,  or  Jk'in  properly  fo  called,  is  a  fub- 
ftance  of  very  large  extent,  made  up  of  feveral  kinds 
of  fibres,  clofely  conneded  together,  and  running  in 
various  direftions,  being  compofed  ef  the  extremities 
of  numerous  veffels  and  nerves." 

This  texture  is  what  ue  commonly  leather  ;  and 
it  makes,  as  it  were,  the  body  of  the  fkin.  It  is  not 
eafily  torn  ;  may  be  elongated  in  all  direftions,  and 
aftervs^ards  recovers  itfelf,  as  we  fee  in  fat  perfons,  in 
women  with  child,  and  in  fwellings  ;  and  it  is  thicker 
and  more  compadl  in  fome  places,  than  in  others. 

Its  thicknefs  and  compaftnefs  are  not,  however,  al- 
ways proportionable  :  for  on  the  pofterior  parts  of  the 
body,  it  is  thicker  and  more  lax  than  on  the  fore-parts; 
and  on  the  palms  of  the  hands,  and  foles  of  the  feet,  it  is 
both  very  thick  and  very  folid.  It  is  generally  more 
difficult  to  be  pierced  by  pointed  inftruments  in  the  bel- 
ly, than  in  the  back. 

The  outer  furface  of  this  fubftanee  is  furniflied  with 
fmall  eminences,  which  anatomifts  have  thought  fit  to 
czW  papilla.  They  appear  through  its  whole  furface 
like  fmall  granulations;  and  feem  to  be  calculated  to  re- 
ceive the  impreffions  of  touch,  being  the  molt  eafily 
obferved  v/hcre  the  fenfe  of  feeling  is  the  mod  delicate, 
as  in  the  points  of  the  fingers  and  palms  of  the  hands ; 
and  are  fuppofed  by  many  to  be  the  capillary  filaments 
of  the  cutaneous  nerves,  which  terminate  by  fmall  ra- 
diated pencils :  but  they  muft  be  allowed  to  be  formed 
like  the  other  parts  of  the  cutis;  only  the  nervous  fi- 
■brillas  will  be  found  to,be  more  numerous  in  them  than 
in  other  parts." 

Thefe  papillte  differ  very  much  in  figure  and  difpofi- 
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tion  in  the  difFerent  parts  of  (he  body,  and  they  may  be 
diRinguinied  into  leveral  kinds. 

The  grearefh  part  oflhemis  flat,  of  different  breadths ; 
and  feparated  by  fulci,  which  form  a  kind  of  irregular 
lozenges.  The  pyramidal  figure  afcribed  to  them,  is 
not  natural ;  and  appears  only  when  they  are  contrafted 
by  cold,  by  difeafes,  by  boiling,  or  by  fonie  other  arti- 
iicial  preparation  which  alters  their  ordinary  ftrufture. 

The  papillffi  of  the  pahn  of  the  hand,  of  the  fole  of 
the  foot,  and  of  the  fingers  and  toes,  are  higher  than  on 
the  other  parts  of  the  body  ;  but  they  are  likewife 
linaller,  clofely  united  together,  and  placed  as  it  were 
end  wife  with  refpctl  to  each  other,  in  particular 
rows,  which  reprefent  on  the  fkin  all  kinds  of  lines, 
ilraight,  crooked,  waving,  fpiral,  &c.  Thefe  feveral 
lines  are  often  diflinctly  vifible  inthofe  parts  of  the  palm 
of  the  hand  which  are  next  the  firft  phalanges  of  the 
fingers, 

The  red  part  of  the  lips  is  made  up  of  papilla,  re- 
prefenting  very  fine  hairs  or  villi  clofely  united  toge- 
ther. 

There  is  another  particular  kind  under  the  nails ;  the 
papillae  being  there  more  pointed,  or  .in  a  manner  co- 
nical, and  turned  obliquely  toward  the  ends  of  the 
fingers.  Thofe  which  are  found  in  the  hairy  fcalp, 
fcrotum,  &c.  are  fiill  of  other  kinds. 

In  inflammations,  we  obferve  a  reticular  texture  of 
capillary  veflTcls,  more  or  lefs  extended  on  the  furface 
of  the  fl<in  ;  and  curious  anatomifl:s  demonllrate  the 
lame  thing  by  fine  injedions,  which  m.ay  be  looked 
upon  as  artificial  inflaihmations.  But  neither  of  thefe 
methods  proves,  that,  in  the  natural  fl:ate,  thefe  veflcls 
are  blood-veflels  ;  that  is,  that  they  contain  the  red 
portion  of  the  blood.  ^ 

*  "  Something  fimilar  to  this  has  been  iiijefted  lately  by  Mr 
Bayiiham  of  I.ondon,  who  thought  it  retc  vnicofum-;  and  after- 
wards by  Mr  CruikOianlc,  ^ho  calls  it  cutkida  quarta.  See  Mr 
CniiklUnk's  Letter  to  Mr  Clare." 
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Tt  is  more  probable  that  this  vafcular  texture  is  ouly 
a  continuation  or  producTion  of  the  very  fmall  capilla- 
ries of  the  arteries  and  veins ;  which,  m  the  natural 
itate,  tranfmit  only  the  ferous  part  of  the  blood,  while 
the  red  part  continues  its  Gourfe  through  wider  ranuh- 
cations,  which  more  properly  retain  the  name  oi  b/ood- 

vefels.  ■  ^      .       r  J  c 

'  This  vafcular  texture  is  of  various  forms  and  hgures 
in  the  different  parts  of  the  body.  It  is  not  the  nimfc 
in  the  face  with  what  it  is  elfewhe.re^  neither  is  it  alike 
on  all  the  parts  of  the  face,  as  may  be  difcovered  by 
the  moll  ordinary  microfcopes :  and  from  hence  we 
might  perhaps  be  enabled  to  give  a.reafon,  why  one 
•part  of  the  body  turns  red  more  eafily  than  another. 

The  fldn  has  feveral  confiderable  openings^  fome  of 
which  have  particular  names  ;  fuch  as  the  fifllire  of  the 
palpebree,  the  nares,  the  mouth,  the  external  foramen 
of  the  ears,  the  anus,  and  openings  of  the  parts  of 
generation. 

Befides  thefe,  it  is  perforated  by  an  infinite  number 
'of  fmall  holes,  called  pores,  which  are  of  two  kinds. 
Some  are  more  or  lefs  perceivable  by  the  naked  eye*; 
fuch  as  the  orifices  of  the  milky  dufts  of  the  mammae, 
the  orifices  of  the  excretory  canals  of  the  cutaneous 
glands,  and  the  paflage  of  the  hairs. 

The  other  pores  are  imperceptible  to  the  naked  eye, 
but  vifible  through  a  microl'cope  ;  and  their  exiftence  is 
likewife  proved  by  the  cutaneous  tranfpiration,  and  by 
the  effects  of  topical  applications;  and  from  thrfe  tv>^o 
■phenomena,  they  have  been  divided  into  arterial  and 
venal  pores. 

We  ought  likewife  to  obfcrve  the  adhefions  and  folds 
of  the  Ikin.  It  is  "everywhere  united  to  the  corpus 
-adipofum ;  but  it  adheres  to  it  much  more  clofely  in 
fome  parts  than  in  others,  as  in  the  palm  of  the  hand, 
•  fole  of  the  foot,  elbow,  and  knee. 

Some  plicje  or  fblds  in  the  fkin  depend  on  the.ftruc- 
,ture  of -the  mcmbrana  adipofa  or  cellularis,  as.  thofe  in 
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the  neck  and  buttocks  :  others  do  not  depend  on  that 
membrane,  fuch  as  the  rugjE  in  the  forehead,  palpebrnc, 
&c.  which  are  formed  by  cutaneous  mufcles,  and  dif* 
pofed  more  or  lefs  in  a  contrary  direftion  to  thefe  muf- 
cles.   Thefe  folds  increafe  with  age. 

There  is  befides  a  particular  kind  of  folds  in  the  (kin 
of  the  elbow,  knee,  and  condyles  of  the  fingers  and 
toes  ;  which  are  owing  neither  to  the  conformation  of 
the  membrana  adipofa,  nor  to  any  mufcle. 

Laftly,  there  is  a  kind  of  plicae,  or  rather  lines, 
which  crofs  the  palm  of  the  hand,  fole  of  the  foot, 
and  correfponding  fides  of  the  fingers  and  toes,  in  dif- 
ferent direftions.  Thefe  ferve  for  employment  to  for- 
tune-tellers ;  whofe  pretended  art  is  contrary  to  reli- 
gion, and  defpifed  by  all  men  of  fenfe. 

GLANDS  OF  THE  SKIN. 

"  In  different  parts  of  the  body,  we  meet  with  fmall 
glands  or  follicles  of  an  oval  form,  and  featcd  chiefly 
under  thefkin  in  the  corpus  adipofum. 

"  They  are  compofed  of  convoluted  veflels ;  but  in 
fome  parts  of  the  body  they  appear  to  be  formed  of 
fmall  cylindrical  tubes  or  iimple  follicles,  continued 
from  the  ends  of  the  arteries,  and  difcharging,  by  fmall 
excretory  dufts,  a  fat  and  oily  matter,  that  ferves  to 
lubricate  and  moiften  the  furface  of  the  (kin.  When 
the  fluid  they  fecrete  has  acquired  a  certain  degree  of 
thicknefs,  it  approaches  to  the  colour  and  confidence 
of  fuet :  and  from  this  appearance  they  have  derived 
the  name  of  febaceous  g!a?7ds.  They  are  found  chiefly 
on  the  nofe,  ears,  axillce,  likewife  round  the  nipple, 
and  about  the  external  parts  of  generation  in  both 
fexes. 

"  Befides  the  febaceous  glands,  anatomical  writers 
mention  other  fmall  fpherical  bodies  phiced  everywhere 
over  the  furface  of  the  body,  in  much  greater  abun- 
dance than  tliofe  juli:  mentioned,  and  named  miliary. 
They  are  faid  to  have  excretory  dufts  that  open  on 
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the  furface  of  the  cuticle,  and  diftil  the  fweat  and  mat- 
ter of  infenfible  perfpiration  ;  but  after  all  that  has  beea 
faid  by  different  authors  about  them,  their  exiftence  is 
now  generally  denied." 

USES  OF  THE  SKIN. 

It  is  chiefly  and  properly  the  filamentr.ry  fubftance, 
called  the  body  of  the J^in,  which  is  the  univerfal  inte- 
gument of  the  body,  and  the  bafis  of  all  the  other  cu- 
taneous parts ;  each  of  which  has  its  particular  ufes. 

The  Ikin  is  able  to  refill  external  injuries  to  a  certain 
degree,  and  fuch  impreffions,  fri£l:ions,  ftrokes,  &c.  to 
which  the  human  body  is  often  liable,  as  would  hurt, 
wound,  and  diforder  the  parts  of  which  it  is  compofed, 
if  they  were  not  defended  by  the  fl^in. 

The  papillse  are  the  organ  of  feeling,  and  contribute 
to  an  univerfal  evacuation,  called  hifeiTfible  travfpha- 
tion.  They  likewife  ferve  to  tranfmit  from  without,  in- 
wards, the  fubtle  particles  or  impreffions  of  fome  things 
applied  to  the  ikin.  The  firfl  of  thefe  three  ufes  de- 
pends on  the  extremities  of  the  nerves ;  the  fecond  on, 
the  arterial  produftions ;  and  the  third  on  the  produc- 
tions of  the  veins. 

•  The  cutaneous  glands  fecrete  an  oily  humour  of  dif- 
ferent confidences ;  and  they  are  likewife  the  origin  of 
,  fweat.  But  without  the  epidermis,  both  papillee  and 
glands  would  be  difturbed  in  iheir  fundions ;  on  which 
great  diforders  muft  enfue. 

In  order  to  explain  the  mechanifm  of  feeling,  or  of 
the  touch,  we  lliould  firft  be  made  acquainted  with  the 
fenfes  in  general,  for  which  this  is  not  a  proper  place ; 
and  therefore  all  that  I  fliould  obferve  here,  is,  that 
there  are  at  lead  two  forts  of  feeling  ;  one  general,  the 
other  particular. 

Particular  feeling  is  accompanied  with  a  certain  de- 
terminate impreffion,  by  which  we  are  enabled  to  dif- 
cern  objefts  in  a  very  diftina  manner ;  and  this  is  pro- 
perly what  is  called  tl;e  touch,  the  proper  organ  of 

which 
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■which  is  at  the  infide  of  the  ends  of  the  fingers.  Ge- 
neral feeling  is  indeterminate  and  indillinft,  not  being 
accompanied  with  the  fame  impreffion  as  the  former. 

Thefe  differences,  in  the  fenfe  of  feeling,  depend  on 
thofe  of  the  papillae ;  which,  in  effect,  appear  to  be 
more  clofe,  and  made  up  of  a  greater  number  of  ner- 
vous filaments,  at  the  ends  of  the  fingers  than  any 
where  elfe  ;  for  the-nervous  ropes  that  go  to  the  fingers 
are  prooortionably  larger  th^n  thofe  that  go  to  any  other 
part  of  the  body. 

The  epidermis  ferves  to  keep  the  pencils  or  nervous 
filaments  of  the  papillse  in  an  even  fituation,  and  with- 
out confufion;  and  it  likewife  moderates  the  impref- 
fions  of  external  objects.  Particular,  as  well  as  gene- 
ral feeling,  is  more  or  lefs  perfeft,  in  proportion  to  the 
thinnefsof  the  epidermis ;  callofities  in  which,  weaken, 
and  fometimes  deftroy  both. 

Another  ufe  of  the  epidermis  Is  to  regulate  the  cu- 
taneous evacuations  aheady  mentioned;  the  moft  con- 
fiderable  of  which  is  infenfible  tranfpiration.  By  this 
we  underftand  a  fine  exhalation,  or  a  kind  of  fubtle 
fmoke,  which  flows  out  of  the  body  imperceptibly,  and 
in  different  quantities.  It  might  be  called  cutaneous 
tranfpiration.,  to  diltinguifh  it  from  pulmonary  tranfpi' 
ration  ;  of  which  hereafter. 

This  cutaneous  exhalation  becomes  fenfible,  by  ap- 
plying the  end  of  the  finger,  or  palm  of  the  band,  to 
the  furface  of  a  looking-glafs,  or  of  any  other  poliihed 
body  ;  for  it  prefently  looks  dull,  and  appears  to  be 
covered  with  a  condenfed  vapour.  It  feems  to  me,  that 
the  convex  fide  of  the  hand  and  fingers  does  not  furnifh 
fo  great  a  quantity  of  this  exhalation  as  the  palm  of 
the  hand,  and  the  infides  of  the  fingers,  efpecially  the 
extremities ;  which  points  out  one  ufe  of  this  tranfpi- 
ration, viz.  to  keep  the  nervous  filaments  in  due  order 
for  particular  feeling. 

Another  proof  of  infenfible  tranfpiration,  is  the  fa- 
mous .experiment  of  Sanctorious,  continued  for  thirty 

years 
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years  without  interruption  ;  by  which  he  found,  that 
this  evacuation  in  one  clay  was  equal  to  all  the  lenfible 
evacuations  for  fifteen  days. 

This  calculation  is  not  agreeable  to  what  has  been 
made  in  .  other  countries,  particularly  thofe  from  the 
like  experiments  made  by  M.  Dodart  and  Morin  of  the 
royal  academy  of  fciences,  and  by  l)r  James  Keill  as 
publiflied  in  his  Statica  Britannica.  Neither  can  the 
balance  inform  us,,  whether  the  cutaneous  tranrpiration 
is  greater  or  lefs  than  the  pulmonary, 

A  long  time  ago,  I  difcovered  a  method  to  render 
this  transpiration  vifible,  to  the  diftance  of  about  half  a 
foot  from  the  body ;  and  1  mentioned  it  in  a  thcfis 
printed  at  Copenhagen.  If  we  look  at  the  fhadow  of  a 
bare  head  on  a  white  wall,  in  a  bright  funfhiny  day, 
and  in  the  fummer-feafon,  we  will  perceive  very  di- 
ftinclly  the  fhadow  of  a  flying  fmoke  rifing  out  of  the 
head,  and  mounting  upward,  though  we  cannot  fee 
the  fmoke  itfelf.  We  may  try  the  fame  experiment 
with  a  dog  or  fowl,  &c. 

It  is  much  in  the  fame  manner,  that  the  invifible  ex- 
halations from  burning  charcoal  throw  a  very  diftinft 
ftiadow  ;  and  that  the  invifible  fmoke  of  a  chafilig-dilh, 
warming-pan,  (love,  &c.  make  all  dillant  objefts  .ap- 
pear trembling,  when  viewed  either  over  or  on  either 
lide  of  thofe  utenfils. 

The  infenfible  cutaneous  evacuation  is  performed  " 
fimply,  and  without  any  artifice,  through  the  fmall 
pores  already  mentioned,  much  in  the  fame  manner  as 
we  obferve  the  fmoke  to  arife  from  the  entrails  of  au 
animal  newly  killed  and  opened.  It  is  a  particular  and 
continual  diicharge  of  the  feruni  of  the  blood  through 
the  capillary  veifels  of  the  fl^:in. 

It  is  naturally  very  moderate ;  and  it  is  more  abun- 
dant in  the  fummer,  before  a  good  fire,  after  flron<^ 
exercife,  and  during  the  diftribution  of  the  chyle,  than 
in  the  winter,  in  cold  places,  during  inaftion,  and 
t)efore  meals. 

The 
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The  tranrpired  matter  appears  to  be  in  fome  degree 
faline,  as  may  be  obferved  by  applying  the  tongue  to 
the  palm  of  the  hand  when  it  has  not  been  wafhed 
lately  before.  This  is  perhaps  the  reafon  why  we  feel 
lefs  pain  when  a  wound  is  touched  with  the  finger  co- 
vered with  filk,  than  with  the  naked  finger :  but  this 
inconveniency  might  eafily  be  prevented  by  wafliing  the 
hands  and  fingers  very  well  immediately  before  we  be- 
gin to  drefs  wounds. 

The  matter  ot  the  other  two  cutaneous  evacuations, 
the  fweat  and  thick  oily  fubftance,  comes  chiefly  from 
the  glands  of  the  fkin.  Each  of  them  differs  according 
to  the  different  parts  of  the  body  where  they  are  found, 
as  may  be  obferved  both  of  the  filth  and  fweat  of  the 
head,  arm-pits,  hands,  feet,  &c. 

This  filth  or  naftinefs  of  the  fkin,  is  an  undluous  or 
fatty  matter,  collected  infenfibly  on  the  epidermis^ 
where  it  thickens,  and  forms  a  fort  of  varnilh,  which  in 
time  becomes  prejudicial,  by  flopping  up  the  paffages 
of  cutaneous  tranlpiration. 

This  colleftion  is  more  readily  made  in  winter  than 
in  fummer;  and  this  is  the  reafon  why  it  is  more  diffi- 
cult to  keep  the  hands  clean  in  cold  than  in  warm  wea- 
ther. And  while  I  am  diffecting  in  winter,  the  oftener 
I  wafli  my  hands  the  lefs  fenfible  they  are  of  cold. 

MEMBRANA  ADIPOSA,  AND  FAT. 

The  lafl:  univerfal  integument  of  the  human  body, 
is  the  membrana  adipofa,  or  corpus  adipofum.  This 
is  not,  however,  a  fingle  membrane,  but  a  congeries 
of  a  great  number  of  membranous  larainss,  joined  ir- 
regularly to  each  other  at  different  diftances,  fo  as  to 
form  numerous  interflices  of  different  capacities,  which 
communicate  with  each  other.  Thefe  interflices  have 
been  named  cellula,  and  the  fubflance  made  up  of  them 
the  cellular  fubflance. 

The  thicknefs  of  the  membrana  adipofa  is  not  the 
fame  all  over  the  body,  and  depends  on  the  number  of 

lamina: 


rartV.     ^  MEMBRANA  ADIPOSA.  zt 


laminae  of  which  it  is  made  up.  It  adheres  very  clofely 
to  the  Hcin  ;  runs  in  between  the  mufcles  in  general,  and 
between  their  feveral  fibres  in  particular ;  and  commu- 
nicates with  the  membrane  which  lines  the  inlide  of 
the  thorax  and  abdomen. 

This  ftrufture  is  demonftrated  every  day  by  butch- 
ers, in  blowing  up  their  meat  when  newly  killed ;  in 
doing  which,  they  not  only  fwell  the  membrana  adipo- 
fa,  but  the  air  infmuates  itfelf  likewife  in  the  interftices 
of  the  mufcles,  and  penetrates  even  to  the  vifcera,  pro- 
ducing a  kind  of  artificial  emphyfema, 

Thefe  cellular  interftices  are  fo  many  little  bags  or 
fatchels,  "  which  communicate  freely  with  each  other, 
and  are"  filled  with  an  unftuous  or  oily  juice,  more  or 
lefs  liquid,  which  is  called  fat  j  the  difFerent  confiftence 
of  which  depends  not  only  on  that  of  the  oily  fubftance, 
but  on  the  fize,  extent,  and  fubdivifion  of  the  cells. 

It  is  generally  known,  that  the  illuftrious  Malpighi 
took  a  great  deal  of  pains  about  this  fubftance  ;  that  in 
birds  and  frogs,  the  vifcera  and  veffels  of  which  are 
tranfparent,  he  thought  he  faw  a  kind  of  duftus  adipofi; 
and  that,  by  prefiing  thefe  duels,  he  obferved  oily  drops 
to  run  diftinftly  into  the  fmall  ramifications  of  the  vena 
portae. 

The  manufafture  of  ibap,  the  compofitlon  of  the  un- 
guentum  nutritum,  and  the  different  mixtures  of  oils 
with  faline  and  acid  liquors,  give  us  fome  idea,  at  leaft, 
of  the  formation  of  the  fat  in  the  human  body  ;  but  the 
organ  which  feparates  it  from  the  mafs  of  blood,  which 
ought  to  be  the  fubje£t  of  our  prefent  inquiry,  is  not  as 
yet  fufEciently  known. 

Fat  is  more  fluid  in  living  than  in  dead  bodies.  It 
melts  with  the  heat  of  the  fingers  in  handling  it ;  and 
its  fluidity  is  in  part  obftrufted  by  the  facculi  which 
contain  it.  To  take  it  entirely  out  of  thefe  bags,  the 
method  is  to  fet  the  whole  over  the  fire  in  a  proper  vef- 
fel ;  for  then  the  bags  burfl:,  and  fwim  in  clufters  in  a 
true  oily  fluid. 

This 
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This  fubftaiice  increafes  in  quantity  in  the  body  by 
reft  and  good  living;  and,  on  the  contrary,  diminiflies 
by  hard  labonr  and  a  Tpare  diet.  Why  nourifhnient 
ihould  have -this  effed,  is  eafiiy  conceived;  and  it  is 
like  wife  eafy  to  fee,  that  an  idle  fcdentary  hfe  muft 
render  the  fat  lefs  fluid,  and  confequently  more  ca- 
pable of  blocking  up  the  pallages  of  infenfible  tranfpi- 
ration,  through  which  it  would  otherwifc  run  off. 

Hard  labour  dilfolves  it,  and  confequently  fits  it  for 
palling  out  of  the  body,  with  the  other  matter  of  in- 
fenfible tranfpiration.  Some  are  of  opinion,  that  it  re- 
turns into  the  mafs  of  blood,  "  by  the  lymphatics;"  and 
that  it  can,  for  fome  certain  time,  fupply  the  want  of 
nourifhment. 

By  this,  they  think,  the  long  abfiinence  of  fome  ani- 
mals may  be  explained  ;  but  I  am  apt  to  beheve, 
that  the  mere  decreafe  of  cutaneous  tranfpiration,  oc- 
cafioned  by  the  continual  reft  and  inaftion  of  thefe  ani- 
mals,  has  a  great  fhare  in  this  eifect. 

The  proportional  differences,  in  the  thicknefs  of  this 
membrana  adipofa,  are  determined,  and  may  be  obfer- 
ved  to  be  regular  in  fome  parts  of  the  body,  where  ei- 
ther beauty  or  ufe  require  it. 

Thus  we  find  it  in  great  quantities  where  the  inter- 
flices  of  the  mufcles  would  otherwife  have  left  difagree- 
able  hollow' or  void  places  ;  but  being  filled,  and  as  it 
were  padded  with  fat,  the  fkin  is  raifed,  and  an  agree- 
able form  given  to  the  part. 

The  appearance  of  a  perfon  moderately  fat,  of  a  per- 
fon  extremely  lean,  and  of  a  dead  carcafe  from  which 
all  the  fat  has  been  removed,  proves  fufficiently  what  I 
have  faid.  ■ 

In  fome  parts  of  the  body  the  fatferves  for  a  cufhion, 
pillow,  or  niattrefs  ;  as  on  the  buttocks,  where  the  la- 
minx  and  cells  are  very  numerous.  In  other  parts, 
this  membrane  has  few  or  no  laminae,  and  confe- 
quently little  or  no  fat ;  as  on  the  forehead,  elbows.  See. 

In  fome  places  it  feems  to  be  braced  down  by  a  kind 

of 
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of  natural  contraction  in  form  of  a  fold  ;  as  in  that  folcT 
■which  fcparates  the  bafis  of  the  chin  from  the  neck, 
and'in  that  which  difliinguifhes  the  buttocks  from  the 
reft  of  the  thigh.  We  obferve  it  likewife  to  be  entirely 
funk,  or  as  it  were  perforated  by  a  kind  of  dimple  or 
folTuIa,  as  in  the  navel  of  fat  peribns, 

Thefe  dcpreflions  and  folds  are  never  obliterated,  let 
the  perfon  be  ever  fo  fat ;  becaufc  they  are  natural,  and 
depend  on  the  particular  conformation  of  the  menibra- 
na  adipofa,  the  laminae  of  which  are  wanting  at  thefe 
places.  '     .'.  ■ 

The  fat  is  likewife  of  great  ufe  to  the  mufcles  in  pre- 
ferving  the  flexibility  necelfary  for  their  aftions,  and  in 
preventing  or  leifening  their  mutual  fritlions.  This  ufe 
is  of  the  lame  kind  with  that  of  the  undluous  matter 
found  in  the  joints,  which  was  explained  in  the  defcrip- 
tion  of  the  frelh  bones. 

Laftly,  the  fat,  as  a  fine  oily  fubftance  in  its  natural 
flate,  may  be  fome  defence  againft  the  cold,  which  we 
find  makes  more  imprefhon  on  lean  than  on  fat  perfons. 
It  is  for  this  reafon,  that  to  guard  themfclves  againft 
the  exceffive  colds  of  hard  winters,  and  to  prevent  chil- 
blains, travellers  rub  the  extremities  of  their  bodies,  and 
cfpecialhr  their  feet,  with  fpirituous  oils,  fuch  as  that  of 
turpentine,  &c. 

This  mafs  of  fat,  which  makes  an  univerfal  integu- 
ment of  the  body,  is  different  from  that  which  is 
found -in  the  abdomen,  thorax,  canal  of  the  fpina 
dorfi,  articulations  of  the  bones,  and  in  the  bones 
themfelves. 

But  the  dilference  of  all  thefe  particular  malTes  of  fat 
confilts  chiefly,  as  1  have  faid,  in  the  thicknefs  or  fine- 
nefs  of  the  pellicles,  in  the  largenefs  or  fmallnefs  of  the 
cells,  and  in  the  confiflence,  fluidity,  and  fubtilty  of  the 
«ily  matter.  ^ 


THE 


24 


OF  THE  INTEGUMENTS.  PartV. 


THE  NAILS. 

The  nails  are  looked  upon  by  fome  as  producllons 
of  the  cutaneous  papillas,  and  by  others  as  a  continua- 
tion of"  the  epidermis.  This  laft  opinion  agrees  with  ex- 
periments made  by  maceration,  by  means  of  which  the 
epidermis  may  be  feparated  entire  from  the  hands  and 
feet,  like  a  glove  or  fock. 

In  this  experiment  we  fee  the  nails  part  from  the  pa- 
pillae, and  go  along  with  the  epidermis,  to  which  they 
remain  united  like  a  kind  of  appendix  ;  and  yet  their 
fubftance  and  ftrufture  appears  to  be  very  differentfrom. 
that  of  the  epidermis. 

Their  fubftance  is  like  that  of  horn,  and  they  are 
compofed  of  feveral  planes  of  longitudinal  fibres  folder- 
ed  together.  Thefe  flrata  end  at  the  extremity  of  each 
finger  ;  and  are  nearly  all  of  an  equal  thicknefs,  but  of 
different  lengths. 

The  external  plane  or  flratum  is  the  longeft,  and  the 
reft  decreafe  gradually,  the  innermoft  being  the  fhort- 
eft  ;  fo  that  the  nail  increafes  in  thicknefs  from  its  union 
■with  the  epidermis  where  it  is  thinneft,  to  the  end  of  the 
finger  where  it  is  thickeif  • 

The  graduated  extremities  or  roots  of  all  the  fibres 
of  which  thefe  planes  confift,  are  hollowed  for  the  re- 
ception of  the  fame  number  of  very  fmall  oblique  papil- 
la;, which  are  continuations  of  the  true  ikin,  which  ha- 
ving reached  to  the  root  of  the  nail,  forms  a  femilunar 
fold  in  which  that  root  is  lodged. 

After  this  femilunar  fold,  the  fkin  is  continued  on 
the  whole  inner  furface  of  the  nail,  the  papillae  infi- 
nuating  themfelves  in  the  manner  already  faid.  The 
fold  of  the  Ikin  is  accompanied  by  the  epidermis,  to 
he  root  of  the  nail  exteriorly,  to  which  it  adheres  very 
clofely. 

Three  parts  are  generally  diftinguifhed  in  the  nail ; 
the  root,  body,  and  extremity.    The  root  is  white  and 
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in  form  of  a  crefcent ;  and  the  greateft  part  of  it  Is  Kid 
under  the  femilunar  fold  already  mentioned.^ 

The  crefcent  and  the  fold  lie  in  contrary  direftions  to 
each  other.  The  body  of  the  nail  is  narurally  arched, 
tranfparent,  and  appears  of  the  colour  of  the  cutaneous 
papilla  which  lie  under  it.  The  extremity  of  the  nail 
does  not  adhere  to  any  thing,  and  flill  continues  to 
grow  as  often  as  it  is  cut. 

The  principal  ufe  of  the  nails  is  to  ftrengthen  the  ends 
of  the  fingers  and  toes,  and  to  hinder  them  from  being 
inverted  towards  the  convex  fide  of  the  hand  or  foot, 
when  we  handle  or  prefs  any  thing  hard.  For  in  the 
hand,  the  ftrongeft  and  moft  frequent  impreffions  are 
made  on  the  fide  of  the  palm  ;  and  in  the  foot,  on  the 
fole  :  and  therefore  the  nails  ferve  rather  for  buttrelTes 
than  for  flilelds.  /  _ 

"  The  nails  feem,to  poffefs  feveral  properties  in 
common  with  the  cuticle; — like  it  they  are  neither  vaf- 
cular  nor  fenfible ;  and  when  the  cuticle  is  feparated 
from  the  true  flvin  by  maceration  or  other  mean§,  the 
nails  come  away  without  it." 

•THE  HAIRS. 

The  hairs  belong  as  much  to  the  integuments  as  the 
nails.  The  roots  or  bulbs  lie  toward  that  fide  of  the 
ikin  which  is  next  the  membrana  adipofa.  The  trunk 
or  beginning  of  the  ftem  perforates  the  fkin,  and  the 
reft  of  the  Item  advances  beyond  the  outer  furface  of 
the  fkin,  to  a  certain  diftance,  which  is  very  various  in 
the  different  parts  of  the  body. 

When  the  different  hairs  are  examined  by  a  mi- 
crofcope,  we  find  the  roots  more  or  lefs  oval,  the 
largeft  extremity  being  either  turned  toward  or  fixed  • 
in  the  corpus  adipofum.  The  fmalleft  extremity  is 
turned  towards  the  fkin,  and  in  fome  places  fixed  in. 
the  fkin. 

This  oval  root  is  covered  by  a  whitifli  ftrong  mem- 
brane, in  fome  meafure  daftic  ;  and  it  is  conne^led  ei- 
Vol.  II,  C  ther 


26  OF  THE  INTEGUMENTS  PartV, 

tber  to  the  fldn,  to  the  corpus  adipofum,  or  to  both, 
by  a  great  number  of  very  line  vcffcls  and  nervoys  fila- 
merits. 

Within  the  root,  we  obferve  a  kind  of  glue,  fome 
very  fine  filaments  of  which  advance  toward  the  fmall 
extremity,  where  they  unite  and  form  the  ftem,  which 
palTes  through  this  fmall  extremity  to  the  fkin.  As  the 
ftem  pafTes  through  the  root,  the  outer  membrane  is 
elongated  in  form  of  a  tube,  which  clofely  invelts  the 
l.lem,  and  is  entirely  united  to  it. 

^  The  ftem  having  reached  the  furface  of  the  fkin, 
pierces  the  bottom  of  a  fmall  foffula  between  the  pa- 
pillae, or  fometimes  a  particular  papilla ;  and  there  it 
meets  the  epidermis,  which  fee'ms'to  be  inverted  roimd 
ir,  and  to  unite  with  it  entirely.  A  fort  of  uncfuous 
matter  tranfudes  through  the  fides  of  the  foffula,  which 
is  beftowed  o.n  the  ftem,  and  accompanies  it  more  or 
lefs,  as  it  runs  out  from  the  Ikin,  in  form  of  an  hair. 

Hairs  differ  in  length,  thicknefs,  and  folidityj  in  the 
differ(?nt  parts  of  the  body. ,  Thofe  on  the  head,  are 
called  in  Englifh  by  the  general  name  qf  bqirs  ;  thofe 
Avhich  are  difpofed  archwife  above  the  eyes,  fupcr- 
cilia  or  the  eye- brows  ;  thofe  on  the  edges  of  the  pal- 
pcbrte,  cilia  or  the  eye-lafies  ;  and  th'ofe  which -fur-, 
round  the  mouth,  and  cover  the  chin,  the  beard.  In 
other  parts  of  the  body,  they  have  no  particular  names  ; 
and  their  different  lengths,  thickneffes,  he.  in  all  thefe 
parts,  are  fulficiently  known. 

Their  natural  figure  feems  to  be  rather  cylindri- 
cal than  angular,  which  is  chiefly  accidental.  Their 
colour  is  probably  tlie  fame  with  that  of  the  glue,  or 
medullary  matter  of  the  root,  the  different  confiftence 
of  which  makes  the  hairs  more  or  lefs  hard,  flexible, 
Uc.  Laftly,  their  ftraight  or  crooked  direction  muft 
depend  on  that  of  the  holes  through  which  the  Items 
pais. 

The  ufe  of  the  hairs,  with  refpecl  to  the  luiman  body 
J'  in  general,  is  not  fijfficiently  known  to  be  determi- 
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red  with  certainty.  Their  ufes  with  regard  to  fome  par- 
ticular parts  may  be  difcovered  j  as  we  fliall  fee  in  the 
defcription  of  thefe  parts. 

THE  SUPPOSED  INTEGUMENTS  OF  THE  AN- 
CIENTS. 

"  Besides  the  integuments  which  I  have  already 
defcribed,  the  ancients  reckoned  the  panniculus  carno- 
fus,  and  membrana  communis  mufculorum. 

"  The  panniculus  carnofus  is  found  in  quadrupeds,  but 
not  in  men,  whofe  cutaneous  mufcles  are  in  a  very 
fmail  extent,  except  that  which  I  call  mufculus  cutaneus 
in  particular ;  but  even  that  mufcle  cannot  in  any  tole- 
rable fenfe  be  reckoned  a  common  integument. 

"  There  is  no  common  membrane  of  the  mufcles,, 
which  covers  the  body  like  an  integument ;  it  being  no 
more  than  particular  expanfions  ot  the  membranes  of 
fome  mufcles,  or  aponeurotic  expanfions  from  other 
mufcles. 

"  The  elongations  from  the  lamina  of  the  membrana 
adipofa  or  cellularis,  may  like  wife  have  given  rife  to 
this  miftake,  efpecially  in  fuch  places  where  this  mem- 
brane is  clofely  united  to  the  proper  membrane  of  thp 
■mufcles/' 
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Containing  a  Description  of  the 

VISCERA  AND  ORGANS. 

By  Dr  W  I  N  S  L  O  W. 
With  Additions  and  Improvements. 


C   H   A   P.  I. 

Of  the  Head. 

"  TN  defcribing  the  head,  I  fhall  firfl  explain  the  parts 
X.  which  furround  the  cranium,  and  afterward  thofc 
which  are  contained  within  it ;  and  it  is  very  proper 
that  the  reader  fliould  review  what  has  been  faid  con- 
cerning the  ftruaure  of  the  cranium  in  both  treatifes  of 
the  bones,  before  he  begins  this  chapter. 

THE. PERICRANIUM. 

"  Befides  the  external  integuments  of  the  head,  viz, 
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the  hair,  (kin,  and  cellular  fubftance,  there  is  another 
aponeurotic  expanfion,  which  covers  the  head  Hke  a 
cap,  and  is  fpread  round  the  neck  and  on  the  Ihoulders 
like  a  riding  hood. 

This  aponeurofis  is  very  flrong  on  the  head,  and  it 
is  made  up  of  layers  of  fibres  croffing  each  other.  As 
it  is  fpread  on  the  neck  it  becomes  gradually  thinner, 
and  ends  infenfibly  on  the  clavicles.  It  fends  out  a  pro- 
du6tion  on  each  fide,  from  above  downwards,  and 
from  without  inward,  which  having  paffed  over  the  fu- 
perior  extremity  of  the  mufculus  iterno-maftoidEeus, 
runs  behind  that  mufcle  toward  the  tranfverfe  procefs 
of  the  vertebras  of  the  neck,  where  it  is  connedled  with 
the  Hgamenta  intertranfverfalia. 

"  The  external  furface  of  all  the  bones  of  the  head, 
33  well  as  of  all  other  bones  of  the  body  excepting 
the  teeth,  and  where  tendons  or  ligaments  are  fixed,  is 
covered  by  a  particular  membrane,  of  which  that  por- 
tion which  particularly  invefts  the  cranium  is  named 
pericranium,  and  that  which  invefts  the  bones  of  the  face 
is  fimply  termed  perio/leiwi.. 

"  The  internal  part  of  the  pericranium,  which  has 
by  fome  been  taken  for  a  membrane  peculiar  to  the  up- 
per part  of  the  head,  covers  immediately  all  the  bony 
parts  of  this  region;  and  the  external  part  has  been 
looked  upon  as  a  membrane  diftiiict  from  the  internal, 
and  named  pericranmn  partiaularly. 

*'  The  external  part  of  the  pericranium  feparates  from 
the  other,  at  the  femicircular  plane  upon  the  fide  of  the 
cranium,  mentioned  in  the  defcriptron  of  the  bones  ; 
and  becomes  a  very  ftrong  aponeurofis,  which  covers 
the  temporal  mtifcle,  and  is  afterwards  fixed  to  the  ex- 
ternal procefs  of  the  os  frontis,  and  to  the  upper  edge 
of  all  the  zygoma.  The  other  parts  of  the  pericra- 
nium are  conneGed  to  the  neighbouring  parts  of  the 
Jiead." 

The  head,  being  confidcred  in  general  as  one  of  the 
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three  principal  cavities  of  the  human  body,  has  this  pe- 
culiar to  it,  that  its  outfide  is  the  feat  and  bafis  of  fe- 
veral  very  complex  particular  organs,  whereas  on  the 
infide  it  contains  only  one,  w*hich  is  indeed  the  organ 
of  or(Tans,  and  the  primum  mobile  of  the  whole  ani- 
mal cEconomy  ;  I  mean,  the  brain  ;  the  mechanifm  of 
which  is  very  little  known  ;  and  the  ftruclure  of  its  dif- 
ferent parts,  even  of  thofe  which  we  are  fuppofed  to  be 
mofl:  acquainted  with,  is  very  diflicult  to  be  demon- 
ilrated. 


Sect.  I.  Of  the  Brain  and  its  Appendages. 

The  name  of  hra'in  is  given  to  all  that  mafs  which 
fills  the  cavity  of  the  cranium,  and  which  is  immediate- 
ly furrounded  by  two  membranes,  called  meninges  by  the 
Greeks,  and  matres  by  other  ancients,  becaufe  they 
were  commonly  of  opinion  that  thefe  membranes  were 
the  origin,  and,  as  it  were,  the  mother,  of  all  the  other 
membranes  of  the  body. 

This  generial  mafs  is  divided  into  three  particular 
portions ;  the  cerebrum  or  brain  properly  fo  called,  the 
cerebellum,  and  medulla  oblongata.  To  tliefe  three 
parts  contained  within  the  cranium,  a  fourth  is  added, 
which  fills  the  great  canal  of  the  fpina  dorfi,  by  the 
name  of  medulla  fpinalis,  being  a  continuation  of  the 
medulla  oblongata. 

The  meninges,  or  membranes,  are  two  in  number  ; 
one  of  which  is  very  ftrong,  and  lies  contiguous  to  the 
cranium ;  the  other  is  very  thin,  and  immediately  touches 
the  brain.  The  firft  is  named  dura  mater  ;  the  fecond 
pa  mater.  This  laft  is  again  divided  into  two ;  the  exter- 
nal lamina  being  termed  arachndides,  the  internal  re- 
taunng  the  common  name  of  pia  mater.  I  begin  with 
thefe  meninges. 
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§  I.  Dura  Mater. 

Situation  in  general.  The  dura  mater  inclofes  the 
brain  and  all  its  appendages.  It  lines  the  in  fide  of  the 
cranium,  and  fupplics  the  place  of  an  internal  perio- 
fteum,  being  fpread  in  holes  and  depreffions,  and  co- 
vering all  the  eminences  in  fuch  a  manner  as  to  prevent 
their  being  hurtful  to  the  brain. 

Divifion.  In  defcribing  the  dura  mater,  we  mufl: 
take  notice,  i.  Of  its  compofition.  2.  Its  adhefions  to^ 
the  cranium.  3.  Its  folds  or  fepta.  4.  Its  produftions, 
veffels,  and  nerves. 

Compofitio?!.  The  dura  mater  is  compofed  of  one  la- 
mina ;  although  it  may,  by  maceration,  be  divided  in- 
to two  or  more.  Their  texture  is  very  clofe  and 
flrong,  appearing  to  be  partly  ligamentous  and  partly 
tendinous. 

Adhefion.  The  dura  mater  fticks  clofely  to  the  cra^ 
nium  by  a  great  number  of  filaments  of  the  external  la- 
mina, which  enter  the  pores  of  the  bones,  almoft  every 
where,  but  more  particularly  at  the  futures  both  above 
and  below  ;  and  by  penetrating  thefe  joints,  they  com- 
municate with  the  external  periofteum.  Thefe  fila- 
ments are,  for  the  mod  part,  fmall  veflels,  which  being 
broken  in  feparating  the  dura  mater  from  the  fkull,  a 
great  number  of  red  points  appear  on  the  external  fur- 
face  of  that  membrane. 

It  adheres  much  more  to  the  whole  inner  furface  of 
the  cranium  in  children  and  young  perfons  than  inthofe 
of  an  advanced  age  ;  the  filaments  become  then  very 
fmall,  being  compreffed  by  the  contraftion  of  the  bony 
pores ;  and  conlequently  they  are  more  eafily  ruptured 
by  any  force  applied  to  them. 

Internal  lamina.  Thefe  adhefions  are  formed  entire- 
ly by  the  outer  furface  of  this  membrane,  the  inner 
part  of  it  being  very  fmooth  and  poliflied,  and  is  alfo 
continually  moiflened  by  a  fine  fluid  dilcharged  thro' 
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its  pores,  much  in  the  fame  manner  as  the  peritonasum 

"""wri fePta.  The  dura  mater  fends  off  feveral 
procefles;  three  of  which  form  particular  fepta  that  di- 
vide the  brain  into  certain  parts.  One  oi  them  is  fupe- 
rior  reprefenting  a  kind,  of  mediaftinum  between  the 
two'great  lobes  of  the  brain  :  The  fecond  is  in  a  middle 
fituation  like  a  diaphragm,  between  the  cerebrum  and 
cerebellum  :  the  third  is  inferior,  between  the  lobes  of 
the  cerebellum.  The  fuperior  feptum  is  longitudinal 
in  form  of  a  fcythe,  from  whence  it  is  termed  the  fah 
of  the  dura  mater  ;  and  it  may  likewife  be  feptum 
fagittale^  verticale,  or  mediafinum  cerebri.  The  middle 
feptum  is  tranfverfe;  and  might  be  called  the  floor  of  the- 
cerebrum,  the  diaphragm  of  the  brain,  tentorium  cerebeUi* 
The  inferior  feptum  is  very  fmall,  and  runs  down  be- 
tween the  lobes  of  the  cerebellum  ;  on  which  account  it 
may  be  termed  either  fimply  feptum  cerebelH,  or  feptum 
oecipitale  fninus,  the  middle  partition  being  looked  up- 
on as  the  feptum  oecipitale  majus. 

The  fuperior  or  vertical  feptum,  called  the  falx  of 
the  dura  mater,  is  a  long  and  broad  fold  or  duplicature 
of  the  internal  lamina,  reaching  from  the  edge  of  the 
erifta  Oflis  Cribrofi,  along  the  fagittal  future,  to  the 
middle  of  the  tranfverfe  feptum  ;  which  it  joins  in  fuch 
a  manner,  as  that  the  lateral  laminae  of  the  falx  are  con- 
tinuous on  each  fide  with  the  neighbouring  portions  of 
the  fuperior  lamina  of  the  middle  feptum. 

It  is  broader  where  it  joins  the  middle  feptum  than  at 
the  OS  ethmoides  ;  and  it  is  thicker  at  that  edge  which 
adheres  to  the  cranium,  than  at  the  other,  which  lies  loofe 
and  is  very  fliarp  ;  and  from  this  refemblanceto  a  fcythe, 
it  had  the  name  of  falx. 

The  tranfverfe  or  middle  feptum  is  fixed  to  the  os  oc- 
cipitis  along  the  grooves  of  the  bferal  fmufes,  andthofe 
of  the  great  angles  of  the  apophyses  petrofce  all  the  way 
to  thepofterior  clinoide  apophyfes  of  the  os  fpheno^dale. 
By  this  fituation  it  forms  a  fort  of  Hoor,  tenr,  or  ihal- 
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low  vault,  dn  the  fore-part  of  which  is  a  lar^e  notch 
ahnolt  of  an  oval  figure. 

This  feptum  divides  the  cranium  into  two  cavities 
one  large  or  fuperior,  and  the  other  fmall  or  inferior^ 
which  communicate  together  by  the  great  oval  notch! 
It  IS  formed  by  a  particular  fold,  and  a  very  broad  mem- 
brane of  the  internal  lamina  of  the  dura  mater  j  and  in 
the  natural  ftate  it  is  very  tenfe,  becaufe  of  its  union  or 
.rather  continuity  with  the  falxi 

This  union  or  continuity  of  thefe  two  fepta,  keeps 
them  both  very  tenfe,  fo  that  the  middle  feptum  is  ca- 
pable of  fuftaining  a  confiderable  weight  without  fmk^ 
ing  downward;  and  the  falx  is  able  to  refill:  lateral 
prelTures,  without  giving  way  to  the  right  hand  or  to 
the  left. 

We  may  be  convinced  of  this  reciprocal  tenfion,  Ijy 
firft  touching  thefe  two  fepta  in  their  natural  ftate;  and 
again,  after  they  have  been  cut  one  after  the  other  ac- 
cording to  their  breadth  ;  or  rather  after  having  cut  in 
this  manner  the  falx  in  one  fubjeft,  and  the  tranfverfe 
feptum  in  another :  for  as  foon  as  the  falx  is  cut,  the 
other  will  be  perceived  immediately  to  loofe  its  tenfion 
and  firmnefs ;  and  the  fame  thing  will  be  obferved  in 
the  falx  as  we  cut  the  feptum  medium. 

The  fmall  occipital  feptum  is  both  very  fhort  and  nar- 
row. It  runs  down  frdm  the  middle  of  the  tranfverfe 
feptum  to  the  edge  of  the  great  occipital  hole,  being- 
fixed  to  the  internal  fpine  of  the  os  occipitis.  It  is 
formed  by  a  fold  and  duplicature  of  the  internal  lamina 
of  the  dura  mater,  in  the  fame  manner  as  the  other 
two,  and  diftinguiflies  the  lower  part  of  the  occipital 
cavity  of  the  cranium  into  two  lateral  parts.  In  fome 
fubjefts  this  feptum  is  double,  anfwering  to  the  double 
fpine  of  the  os  occipitis. 

Sphenoidal  folds.  Befides  thefe  large  folds,  there  are 
two  fmall  lateral  ones  on  each  fide  of  the  fella  turcica, 
each  running  from  the  pofterior  to  the  anterior  clinoide 
apophyfis  on  the  fame  fide.    Thefe  two  folds,  together 
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wth  the  anterior  or  pofterior  parts  of  the  fella  turcica, 
form  a  fmall  foffula,  in  which  the  pituitary  gland  is 
lodged.  There  are  likewife  two  anterior  folds  at  the 
edges  of  the  fphenoidal  or  fuperior  orbitary  fiflures, 
which  augment  the  depth  of  the  middle  foflute  of  the 
bafis  cranii.  Thus  we  have  feven  folds  of  this  mem- 
brane, three  large  and  four  fmall,  which  may  be  term- 
ed internal  prodii^ions  or  proceffes  of  the  dura  mater. 

Elongations.  The  elongations  of  the  dura  mater  go 
beyond  the  general  circumference,  and  pafs  out  of  the 
cranium,  through  the  openings  dcfcribed  in  the  treatife 
of  the  Ikeleton,  and  may  be  named  external  produdions 
of  the  dura  mater. 

The  mod  confiderable  of  thefe  elongations  paffes 
through  the  great  occipital  foramen,  and  runs  down 
the  common  canal  of  the  vertebrae  in  form  of  a  tube, 
lining  the  infide  of  that  canal,  and  inclofing  the  me- 
dulla fpinalis,  by  the  name  of  the  dura  mater  of  that 
medulla.  The  other  elongations  accompany  the  nerves 
out  of  the  cranium  in  form  of  vaginee,  which  are 
more  numerous  than  the  nervous  trunks  reckoned  in 
pairs.  For  the  olfaftory  nerves,  there  is  the  fame  num- 
ber of  diftind  vaginas  as'  there  are  holes  in  the  lamina 
ethmoidalis  ;  and  fome  nerves  are  accompanied  by  fe- 
veral  vaginas  through  one  hole,  as  thofe  of  the  ninth 
pair. 

There  are  two  particular  elongations  which  fotm  the 
periofteum  of  the  orbits,  together  with  the  vaginas  of 
the  optic  nerves.  Thefe  orbitary  elongations  go  out 
by  the  fuperior  orbitary  fiflTures,  "  or  foramina  lacera 
of  the  fphenoid  bone;"  and,  increafmg  in  breadth  in 
their  paffage,  line  the  whole  cavity  of  the  orbits,  at  the 
edges  of  which  they  communicate  with  the  pericranium 
and  periofteum  of  the  face.  They  communicate  like- 
wife,  through  the  fpheno-maxillary  or  inferior  orbitary 
filTures,  with  the  pericranium  of  the  temporal  and  zy- 
gomatic foffas  J  and  by  thefe  communications  we  may 
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explain  the  accidents  which  happen  to  tbele  parts  in 
wounds  of  the  head. 

The  elongations  of  the  dura  mater  which  accompany 
the  blood-velTels  through  the  foramina  of  the  cranium, 
unite  with  the  pericranium  immediately  afterwards. 
Such,  for  inftance,  are  the  elongations  which  line  the 
folTulfE  of  the  foramina  lacera  or  jugularia,  and  the  bony 
or  carotid  canals  of  the  apophyfis  pettofa,  &c. 

Arteries.  The  velTels  of  the  dura  mater  are  arteries, 
veins,  and  finufes.  The  arteries  in  general  are  diftin- 
guifhed  into  anterior,  middle,  and  pofterior  ;  and  come 
from  the  carotids  and  vertebrales  on  each  fide.  The 
external  carotid  fends  a  branch  through  the  fpinal  hole 
of  the  OS  fphenoidale,  which  is  the  middle  artery  of  the 
dura  mater  ;  and  is  called,  by  way  of  eminence,  arte- 
ria  dura  7natris.  It  is  divided  into  a  great  number  of 
branches,  which  are  plentifully  difperfed  through  the 
fubftance  of  the  external  lamina  as  high  as  the  falx, 
where  thefe  ramifications  communicate  with  their  fel- 
lows from  the  other  fide.  The  impreflions  of  this  ar- 
tery are  feen  on  the  infide  of  the  parietal  bones ;  the 
anterior  and  lower  angle  of  which,  inftead  of  a  frniple 
impreflion,  contains  a  canal  for  the  paffage  of  a  trunk 
or  branch  of  this  artery  ;  on  which  account  feveral  ac- 
cidents happen  in  fraftures  of  the  fkull,  as  I  demonftra- 
ted  at  the  royal  garden  above  eight  years  ago. 

The  external  carotid  fends  another  fmall  ramus  thro* 
the  corner  or  fmall  end  of  the  fphenoidal  or  fuperior 
orbitary  filTure  j  where  there  is  fometimes  a  little  notch 
on  purpofe,  mentioned  in  the  defcription  of  the  ikele- 
ton.  This  branch  is  the  anterior  artery  of  the  dura 
mater  ;  and  it  gives  ofi  ramifications  in  the  fame  man- 
ner as  the  former  with  which  it  communicates,  but  its 
ramifications  are  not  fo  numerous.  The  internal  caro- 
tid, as  it  enters  the  cranium,  gives  off  a  fmall  branch 
to  the  fubffance  of  the  dura  mater. 

The  two  vertebral  arteries  enter  by  the  great  occipi' 
tal  foramen,  and  unite  in  one  trunk  on  the  anterior  or 
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fnhenoidal  apopbyfis  of  the  os  occipitis.'  Immediately 
afterwards  they  enter  the  fubltance  of  the  dura  mater 
on  both  fides,  each  of  them  by  one  or  two  branches, 
Thefe  are  the  pofterior  arteries  of  the  dura  mater and 
they  communicate  by  fome  ramifications  with  the  middle 
or  fpinal  artery  above  mentioned.  .     .    .  , 

Veins  and  fmujes.  The  dura  mater  contams  m  its  du- 
plicature  feveral  particular  canals ;  into  ^A'hich  the  venous 
blood,  not  only  of  that  membrane,  but  of  the  whole 
brain,  is  carried.  Thefe  canals  are  termed  finiifes  ; 
and  fome  of  them  are  difpofed  in  pairs,  others  in  uneven 
numbers :  that  is,  fome  of  them  are  placed  alone  in  a 
middle  fituation ;  others  are  difpofed  laterally  on  each 
fide  of  the  brain.  I'he  mofl:  ancient  anatorhifts  rec- 
koned only  four  ;  to  which  we  can  now  add  four  times 
as  many. 

Thefe  finufes  are  in  the  duplicature  of  the  dura  ma- 
ter ;  and  their  cavities  are  lined  on  the  infide  by  parti- 
cular very  fine  membranes.    They  may  be  enumerated 
in  this  manner  :  The  great  finus  of  the  falx,  or  fupe- 
rior  longitudinal  finus,  which  was  reckoned  the  firfl  by 
the  ancients.    Two  great  lateral  finufes,  the  fecond 
and  third  of  the  ancients.    The  finus,  called  torcular 
HerophUi,  the  fourth  of  the  ancients.    The  fmall  finus 
of  the  falx  or  inferior  longitudinal  finus.    The  pofl:e- 
rior  occipital  finus,  which  is  fometimes  double.  Two 
inferior  occipital  finufes,  which  form  a  portion  of  a 
circle,  and  may  likewife  be  called  the  inferior  and  late- 
ral finufes.    Six  finus  petrofi  ;  three  on  each  fide,  one 
anterior,  one  middle  or  angular,  and  one  inferior. 
The  two  inferior,  together  with  the  occipital  finufes, 
complete  a  circular  finus  round  the  great  foramen  of 
the  OS  occipitis.    The  inferior  tranfverfe  finus.  The 
fupcrior  tranfverfe  finus.    Two  circular  finufes  of  the 
fella  fphenoidalis ;  one  fuperior  and  one  inferior.  Two 
finus  cavernofi,  one  on  each  fide.    Two  orbitary  finu- 
fes, one  on  each  fide. 

AU  thefe  finufes  communicate  with  each  other,  and 
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with  the  great  lateral  finufes,  by  which  they  difcharge 
themfelves  into  the  internal  jugular  veins,  which  are 
only  continuations  of  thefe  lateral  finufes.  They  like- 
wile  unload  themfelves,  partly  into  the  vertebral  veins, 
which  communicate  with  the  fmall  lateral  or  inferior  oc- 
cipital finufes;  and  partly  into  the  external  jugular 
veins,  by  the  orbitary  finufes,  which  communicate  with 
the  ven£2  angulares,  frontales,  nafales,  maxillares,  &c. 
as  the  lateral  finufes  likewife  communicate  with  the  ve- 
n^e  occipitales,  &-c. 

Thus  the  blood,  which  is  carried  to  the  dura  mater, 
&c.  by  the  external  and  internal  carotid,  and  by  the 
vertebral  arteries,  is  returned  to  the  heart  by  the  ex- 
ternal and  internal  jugular  and  vertebral  veins;  fo  that, 
when  the  palfage  of  the  blood  is  obftrufted  in  any  par- 
ticular place  it  finds  another  way  by  virtue  of  thefe 
communications,  though  not  with  the  fame  eafe.  This 
obfervation  is  of  confequence,  in  relation  not  only  to 
bbftruftions,  but  to  the  different  fituations  of  the  head. 

The  great  fiaus  of  the  falx  reaches  from  the  connec- 
tion of  the  ethmoidal  crifla  with  the  os  frontis,  along 
the  upper  edge  of  the  falx,  all  the  way  to  the  pofterior 
edge  of  the  tranfverfe  feptum,  where  it  ends  by  a  bifur- 
cation in  the  great  lateral  finufes.  It  is  very  narrow  at 
its  anterior  extremity,  and  from  thence  becomes  gra- 
dually wider  all  the  way  to  its  poiterior  extremity. 

The  cavity  of  this  finus  is  not  cylindrical,  but  trian- 
gular, having  in  a  manner  three  fides  ;  one  fuperior, 
parallel  to  the  cranium  ;  and  two  lateral,  inclined  to 
the  plane  of  the  falx.  The  upper  fide  is  formed  by  the 
external  lamina  of  the  dura  mater;  and  through  the 
middle  of  its  breadth  a  kind  of  fine  raphe  or  future 
runs  from  one  end  to  the  other. 

The  two  lower  or  lateral  fides  are  productions  of  the 

inner  furface  of  the  dura  mater  ;'*  which  having 
parted  from  the  externa),  are  inclined  toward  each 
other,  and  then  unite  ;  forming  firft  the  finus,  and  af- 
terwards the  duplicature  of  the  falx.    This  finus  is  li- 
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ned  interiorly  by  a  fine  proper  membrane,  whicti  forms 
likewife  a  kind  of  raphe  or  future  along  the  bottom  of 
riie  finus,  that  is,  along  the  union  of  the  two  lateral 
fides. 

In  this  finus  we  obferve  fereral  openings  and  feveral 
figanientary  frasna.  The  openings  are  orifices  of  veins ; 
the  fmallefl  of  which  belong  to  the  dura  mater,  the 
largeft  to  the  brain.  The  veins  of  the  brain  enter  the 
finus,  for  the  mofl:  part,  obhquely '  from  behind  for. 
ward,  after  they  have  run  about  a  finger's,  breadth  m 
the  duplicature  of  the  dura  mater. 

It  has  been  thought  that  the  arteries  of  the  dura  ma- 
t.er  difcharged  themfelves  immediately  into  the  finufes ; 
becaufe  injections  made  by  the  arteries,  or  a  hog's 
brifile  thrulf  into,  them,  have  been  found  to  pafs  into 
thefe  finufes  :  but,  on  a  more  clofe  examination,  it  has 
been  difcovered,  that  the  injeftions  pafled  from  the 
arteries  into  the  veins,  and  from  thence  into  the  finu- 
fes, through  the  fmall  orifices  already  mentioned  ;  and 
that  the  hog's  briftle  pierced  the  fides  of  the  artery, 
which  near  the  finufes  are  very  thin. 

This  miftake  gave  rife  to  another,  that  the  dura  ma- • 
ter  had  no  veins  ;  and  what  confirmed  it  was,  that  the 
arteries  of  the  dura  mater  cover  the  veins  fo  entirely, 
that  the  edges  of  the  veins  are  hardly  perceivable  on 
cither  fide  of  the*  arteries.  There  are,  however,  fome 
places  where  the  veins  being  broader  than  the  arte,, 
ries,  their  two  edges  are  feen  on  each  fide  of  the  arte- 
ries like  capillary  veflels.  Thefe  veins  are,  for  the  moffc 
part,  branches  of  the  finufes ;  and  the  fmall  trunks  of 
fome  of  them  open  into  the  head  of  the  vena  jugularis 
interna.  We  may  eafily  be  fatisfied  that  the  arteries 
on  both  fides  of  the  dura  mater  communicate  with  each 
other  above  the  falx,  either  by  injeding  or  blowing  in- 
to them. 

The  internal  frsna  of  this  great  finus  appear  to  be 
tendinous,  and  to  be  defigned  to  prevent  the  too  great 
^lilatation  of  the  finus  by  the  blood.    They  vary,  how- 
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ever,  in  difl^rcnt  fubjedls,  and  do  not  always  reach 
from  one  fide  to  the  other.  It  has  been  pretended,  that 
ghinds  have  been  found  there ;  but  we  ought  to  take 
care  not  to  midake  for  fuch  certain  fmall  corpufcles, 
"  which  feem  to  have  about  them  very  little  of  the  na- 
ture of  glafcds." 

The  inferior  finus  of  the  falx  is  fituated  in  the  lower 
edge  of  its  duplicature,  being  very  narrow,  and,  as  it 
were,  flatted  on  both  fides.  It  comrnunicates  imme- 
diately with  the  fourth  fmus  of  the  ancients ;  and  in 
fome  fubjefts  feems  even  to  be  a  continuation  thereof, 
it  likewife  communicates  wit;h  the  great  or  fuperior 
finus  by  fmall  veins  which  go  from  one  to  the  other,- 
and  with  the  veins  of  the  cerebrum  by  the  fame  means. 

The  lateral  finufes  reprefent  two  large  branches  of 
the  fuperior  longitudinal  finus,  one  going  to  the  right 
hand,  the  other  to  the  left,  along  the  great  circumfe- 
rence of  the  tranfverfe  feptum,  all  the  way  to  the  bafis 
of  the  apophyfis  petrofa  of  the  olTa  temporum.  From 
thence  they  run  down,  having  firfl  taken  a  large  turn, 
and  then  a  fmall  one ;  and  being  flrongly  fixed  in  the 
lateral  grooves  of  the  bafis  cranii,  they  follow  the  courfe 
thereof  all  the  way  to  the  foramina  lacera  and  foifulje 
of  the  jugular  veins. 

They  do  not  always  arife  by  an  equal  and  fymmetri- 
cal  bifurcation  of  the  fuperior  longitudinal  finus  ;  for, 
in  fome  fubjefts,  one  of  the  lateral  finufes  appears  to 
be  a  continuation  .of  the  longitudinal,  and  the  other  to 
be  a  branch  from  it.  This  variety  may  happen  on  ei- 
ther fide  ;  and,  in  a  word,  we  fometimes  find  one  of 
thefe  finufes  higher  or  lower,  larger  or  fmaller,  than 
the  other. 

The  cavity  of  thefe  lateral  fmufes  is  likewife  triangu- 
lar, and  furniflied  with  a  proper  membrane  and  with 
frsena  :  and  it  has  alfo  the  fmall  venal  openings ;  which 
indeed  are  common  to  it,  not  only  with  the  longitudi- 
nal finus,  but  with  mofl:  part  of  the  others.  The  po- 
fterior  or  outer  fide  of  this  cavity,  is  formed  by  the  ex- 
ternal 
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ternal  part  of  the  dura  mater,  and  the  other  two  by  the 

internal  part.  ,     ,       a  • 

As  thefe  two  finufes  go  out  by  the  pclterior  portions 
of  the  openings  of  the  bafis  cranii,  called  foramina  la- 
cera,  they  are  dilated  into  a  kind  of  bag,  proportioned 
to  the  foffulx  of  the  vens  jugulares,  where  they  ter- 
minate in  thefe  veins. 

Near  the  concourfe  of  the  fuperior  longitudinal  and 
lateral  finufes,  we  obferve  an  opening  (fometimes 
double),  which  is  the  orifice  of  a  finus  fituated  along 
the  union  of  the  falx  and  tranfverfe  feptuni.  It  does 
not  always  end  diredlly  at  the  lower  part  of  the  fuperioi* 
linus,  but  fometimes  opens  at  the  beginning  of  one  o£ 
the  lateral  finufes,  efpecially  when  the  bifurcation  is 
not  equal  j  and  in  thi§  cafe  it.  often  terminates  in  that 
lateral  finus,  which  appears  like  a  branch  from  the 
common  trunk  of  the  fuperior  and  other  lateral  finus. 

This  finus  has  been  named  torcular  Herophili,  from 
an  ancient  author,  who  imagined  that  the  blood  was 
in  a  manner  in  a  prefs,  at  the  union  of  thefe  four  finu- 
fes. Its  diameter  is  but  fmall ;  and  it  forms  a  kind  of 
bifurcation  with  the  inferior  longitudal  finns,  and  with 
a  vein  of  the  cerebrum,  which  is  fometimes  double, 
called  vena  magna  Galeni. 

The  cavernous  or  lateral  finufes  of  the  os  fphenoides, 
are  refervatorles  of  a  very  particular  kind  ;  containing 
not  only  blood,  but  confiderabl?  vellels  and  qerves,  as 
we  fliall  fee  hereafter  j  and  likewife  a  fpongy  or  ca- 
vernous fubftance  full  of  blood,  much  like  that  of  the 
corpus  cavcrnofum  of  the  urethra. 

Nerves  and  glands.  We  obferve  fome  nervous  fila- 
ment? which  go  to  the  dura  mater,  from  the  trunk  of 
the  fifth  pair,  at  the  entry  of  the  cavernous  finus ;  and 
from  the  common  trunk  of  the  eighth  pair  and  nervus 
accelTorius  or  fpinalis,  as  they  pafs  through  the  fora- 
men lacerum.  The  fmall  tubercles  fometimes  found 
on  the  lateral  fides  of  the  longitudinal  finus  of  the  falx, 
deferve  flill  to  be  examined  before  we  can  determine 
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any  thing  about  them.  The  whole  infide  of  the  dura 
mater  is  moiflened  in  the  fame  manner  as  the  p-rito- 
nseum  and  pleura. 

The  prominent  fibres  ititerfefting  each  other  in  diffe- 
rent manners  which  appear  on  the  infide  of  the  du- 
ra mater,  efpecially  near  the  falx  and  tranfverfe  fep- 
tum,  and  which  have  been  taken  for  a  kind  of 
flefiiy  fibres,  feeni  to  be  only  ligamentary  and  elaflic. 
The  univerfai  adhefion  of  this  membrane  to  the  cra- 
nium, proves  that  it  can  have  no  particular  motion, 
and  confequently  that  fuch  flefliy  or  mufcular  fibres 
would  be  altogether  ufelefs.  This  adhefion  w^as  plainly 
demonfl:rated  by  Vefalius,  Riolan,  &c.  long  before 
Roonhuyfen. 


f  2.  Pia  Mater. 

Situation  i?!  general.    "  This  membrane  is  a  mucli- 
fofter  and  finer  fubftance  than  the  former;  being  ex- 
ceedingly delicate,  tranfparent,  and  vafcular  ;"  and  is 
connected  to  the  dura  mater  only  by  the  veins  which 
open  into  the  finufes  as  has  been  already  faid. 

Stru6lure.  "  It  is  compofed  of  two  lamince,  of 
which  the  external  one  is  named  tunica  araclmoidea^ 
from  its  refemblance  to  a  cobweb.  They  adhere- dofe- 
ly  to  each  other  at  the  upper  part  of  the  brain  ;  but  are 
eafily  feparable  at  the  bafis,  and  through  the  whole 
length  of  (he  fpinal  marrow. 

"  The  tunica  arachnoidea  is  fpread  uniformly  over 
thefurface  of  the  brain,  indofing  all  the  circumvolutlonsy 
but  without  entering  in  between  any  of  them;  while  the 
j)ia  mater,"  or  internal  lamina,  forms  a  great  number 
of  plicce,  duplicatures,  and  fej^ra ;  which  "  not  only 
cover  the  brain  in  general,-  but"  infinuate  themfelves 
into  all  the  folds  and  circumvolutions,  and  between 
the  different  ftrata  of  the  cerebrum  and  cerebellum, 

and  are  likewife  continued  into  the  difl^rent  cavi- 
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The  two  lamma;  of  the  pia  mater  are  not  fo  clofely 
united  as  thofe  of  the  dura  maters  being  conneaed  only 
by  a  cfUular  fubftance,  which  accompanies  them  thro'_ 
their  whole  extent,  except  at  fome  places  of  the  bafis  of 
the  cerebrum,  he.  where,  the  internal  lamina  conti- 
nuing its  infertionsj  the  external  remains  uniformly 
lirerched  over  the  prominent  parts,  the  interftices  of 
which  are  entirely  feparated  from  the  other  lamina 
Avithout  any  cellular  fubftance  between  them.  Thefe 
feparate  portions  of  the  external  lamina  have  made  it  be 
looked  upon  as  a  third  membrane  of  the  brain^  diftinct 
from  the  pia  mater. 

§  3.  Cerebrum. 

Situation  and  figure.  The  cerebrum  properly  fo  call- 
ed, is  a  kind  of  medullary  mafs,  of  a  moderate  con- 
fiRence,  and  of  a  greyifli  colour  on  the  outer  furface, 
filling  all  the  fuperior  portion  of  the  cavity  of  the  cra- 
nium, or  that  portion  which  lies  above  the  tranfverfe 
feptum.  The  upper  part  of  the  cerebrum  is  of  an  oval 
figure,  like  half  an  egg  cut  lengthwife,  or  rather  like 
two  quarters  of  an  egg  cut  lengthwife,  and  parted  a 
'  little  from  each  other.  It  is  flatter  on  the  lower  parr, 
each  lateral  half  of  which  is  divided  into  three  eminen- 
ces, called  lobes,  one  anterior,  one  middle,  and  one 
pofterior. 

^tbjiance.  The  fubftance  of  the  cerebrum  is  of  two 
kinds,  diftinguiflied  by  two  different  colours;  one  part 
;  of  it,  which  is  fofteft,  being  of  a  greyifli  or  afti  colour ; 
'-the  other,  which  is  more  folid, being  very  white.  The 
iiOi-coloured  fubftance  lies  chiefly  on  the  outer  part  of 
the  cerebrum  like  a  kind  of  cortex,  from  whence  it  has 
been  named  fubflantia  corticdlis  or  dnerea:  The  white 
iubftance  occupies  the  inner  part,  and  is  named  fubjhni- 
tia  mcdullari.;.,  or  fimpU  fubjfanfia  alba. 

Divifion  and  Iqbei.  The  cerebi  um  is  divided  into 
two  lateral  portions,  feparated  by  the  falx,  or  great  lon- 
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gitudinal  fepdim  of  the  dura  mater.  They  are  general- 
ly termed  hemlfpheres^  but  they  are  more  like  quarters 
of  an  oblong  fphefoide.  Each  of  thefe  portions  is  di- 
vided into  two  extremities,  one  anterior,  and  one  po- 
fterior,  which  are  termed  the  lobes  of  the  cerebrum,  be- 
tween which  there  is  a  large  inferior  protuberance 
•which  goes  by  the  fame  name  ;  fo  that  in  each  hemi- 
fphere  there  are  three  lobes,  one  anterior,  one  middle, 
and  one  pofterior. 

The  anterior  lobes  lie  upon  thofe  parts  of  the  os  fron- 
tis  which  contribute  to  the  formation  of  the  orbits  and 
of  the  frontal  fmufcs,  commonly  called  the  anterior fojfcs 
of  the  bafis  cranii.  "  The  middle  lobes  lie  in  the 
middle  or  lateral  foflse  of  the  bafis  cranii,  and  the  po- 
fterior lobes  on  the  tranfverfe  fepfum  of  the  dura  mater 
called  the  tentorium" 

Sides  and  inequalities.  Each  lateral  portion  of  the 
cerebrum  has  three  fides ;  one  fuperior,  which  is  con- 
vex ;  one  inferior,  which  is  uneven ;  and  one  lateral, 
which  is  flat,  and  turned  to  the  falx.  Through  the 
whole  furface  of  thefe  three  fides  we  fee  inequahties  or 
•windings  like  the  circumvolutions  of  inteftines,  formed 
by  weaving  ftreaks  or  furrows  very  dfcp  and  narrow, 
into  which  the  fepta  or  duplicatures  of  the  pia  mater  in- 
finuate  themfclves,  and  thereby  feparate  thefe  circumvo- 
lutions from  each  other. 

Near  the  furface  of  the  cerebrum,  thefe  circumvolu-  , 
tions  are  at  fome  diftance  from  each  other,  reprefenting 
ferpcntine  ridges ;  and  in  the  interftices  between  them, 
the  fuperficial  veins  of  the  cerebrum  are  lodged,  be- 
tween the  two  laminze  of  the  pia  mater,  from  whence 
they  pafs  into  the  duplicature  of  the  dura  mater,  and  fo 
open  into  the  fmufes. 

Thefe  circumvolutions  are  flx;ed  through  their  whole 
'depth  to  the  fepta  or  duplicatures  of  the  pia  mater,  by 
an  infinite  number  of  very  fine  vafcular  61aments,  as  may 
be  feen  by  pulling  the  circumvolutions  a  little  afunder 
•with  the  fingers. 

When 
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When  they  are  cut  tranfverfely,  we  obferve  that  the 
fubftantia  alba  lies  in  the  middle  of  each  circumvolu- 
tion, fo  that  there  is  the  fame  number  of  internal  me- 
dullary circumvolutions  as  of  external  cortical  ones  ; 
the  firftreprefenting  white  lamina  inverted  by  others  of 
an  afh-colour ;  but  the  cortical  fubftance  is  in  many 
places  thicker  than  the  medullary. 

Figure.  The  anterior  and  middle  lobes  of  the  cere- 
brum on  each  fide  are  parted  by  a  deep  narrow  fulcus, 
which  afcends  obliquely  backward,  from  the  temporal 
ala  of  the  os  fphepoides  to  near  the  middle  of  the  os 
parietale  ;  and  the  two  fides  of  this  divifion  have  each 
their  particular  ridges  and  circumvolutions,  which  gives 
a  very  great  extent  to  the  cortical  fubftance.  This 
fulcus  is  termed  fjfura  magna  Silvii,  or  Jifura  ce- 

rebri. 

Corpus  callofum.  Having  cut  off  the  falx  from  the 
crifta  galli,  and  turned  it  backward ;  if  we  feparate 
gently  the  two  lateral  parts  or  hemifpheres  of  the  cere- 
brum, we  fee  a  longitudinal  portion  of  a  white  convex 
body  which  is  named  corpus  caliofutn.  It  is  a  middle 
portion  of  the  medullary  fubflance,  which  under  the  in- 
ferior fmus  of  the  falx,  and  alfo  a  little  toward  each 
fide,  is  parted  from  the  mafs  of  the  cerebrum,  to  which 
it  is  fimply  contiguous  from  one  end.of  that  finusto  the 
other  ;  fo  that,  at  this  place,  the  edge  of  the  infide  of 
«;ach  hemifphere  only  lies  on  the  corpus  callofum,  much 
in  the  fame  manner  as  the  anterior  and  pofterior  lobes 
lie  on  the  dura  mater.  Bo'th  extremities  of  this  medul- 
lary body  terminate  by  a  fmall  edge  bent  tranfverfely 
downward. 

The  furface  of  the  corpus  callofum  is  covered  by  the 
pia  mater,  which  runs  in  between  the  lateral  portions  of 
this  body,  and  the  lower  edge  of  each  hemifphere.  A- 
long  the  middle  of  its  furface  from  one  end  to  the  other^ 
there  is  a  kind  of  raphe  formed  by  a  particular  inter- 
texture  of  fibres  which  crofs  each  other ;  for  rhough 
thefe  fibres  appear  to  be  tranfvcrfe,  yet  they  .are  really -a 
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little  oblique,  and  tbofe  that  come  from  the  right  fide 
intcrfed  thofe  that  come  from  the  left.  This  raphe  is 
made  more  perceivable  by  two  fmall  medullary  cords 
which  accompany  it  on  each  fide,  and  adhere  clofcly  to 
the  tranfverfe  fibres. 

Medullary  arch  and  centrum  ovale.  The  corpus  cal- 
lofum  becomes  afterwards  cominuous  on  each  fide,  with 
the  medullary  fubftance,  which,  through  all  the  remain- 
ing parts  of  its  extent,  is  entirely  united  with  the  cor- 
tical fubftance,  and  together  with  the  corpus  callofum 
forms  a  medullary  arch  or  vault  of  an  oblong  or  oval  fi- 
gure. To  perceive  this,  the  whole  cortical  fubftance, 
together  with  the  medullary  laminas  mixed  with  it,  mufh 
be  cautioufly  and  dexteroufly  cut  in  the  fame  direction 
with  the  convexity  of  the  cerebrum.  After  which  we 
will  obferve  a  medullary  convexity  much  fmaller  than 
that  v^hich  is  common  to  the  whole  cerebrum,  but  of 
the  fame  form  ;  fo  that  it  appears  like  a  medullary  nu- 
cleus of  the  cerebrum,  efpecially  when  we  confider  it 
together  with  the  medullary  fubftance  of  the  inferior 
part  or  bafis  of  the  cerebrum.  And  from  thence  M. 
Vieulfens  took  occafion  to  name  this  nucleus  the  centrum 
ovale. 

Ventriculi  latemles.  Under  this  arch  are  two  lateral 
cavities,  much  longer  than  they  are  broad,  and  very 
fhallovv,  feparated  by  a  tranfparent  medullary  feptum,  of*> 
which  hereafter.  Thefe  cavhies  are  generally  named 
the  anterior  fuperlcr  ventricles  of  the  cerebrum^  to  diftin- 
guifli  them  from  two  other  fmnller  cavities  which  arefitu- 
ated  more  backward,  as  we  fhall  fee  prefently  ;  but  the 
name  of  lateral  or  great  ventricles  gixtn  them  by  Steno, 
Is  more  proper  than  either  of  the  other  two. 

'Ihe  lateral  ventricles  are  broad,  and  rounded  at 
thofe  extremities  which  he  next  the  tranfparent  fep- 
tum. They  go  from  before  backward,  contracting  in 
breadth,  and  feparating  from  each  other  gradually  in 
their  progrcfs.  Afterwards  they  bend  downward,  and 
return  obliquely  from  behind  forward,  in  a  courfc  like 
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the  turning  of  a  rani's  horn,  and  terminate  almofl  un- 
der their  fuperior  extremities,  only  a  little  more  back- 
ward and  outward. 

At  the  poflerior  part  where  they  begin  to  bend 
xiownward,  there  i§  on  each  fide  a  particular  elonga- 
tion, which  runs  backward,  and  terminates  in  a  trian- 
gular pointed  cavity  turned  a  little  inward,  the  two 
points  refembling  horns.  TheCe  ventricles  are  every 
where  lined  with  a  continuation  of  the  pia  mater. 

Septum  lucidum.  The  traniparent  partition,  or  feptuni 
lucidum,  as  it  is  commonly  called,  lies  direclly  under 
the  raphe  or  future  of  the  corpus  callofum,  of  which  it 
is  a  continuation  and  a  kind  of  duplicature.  It  is  made 
up  of  two  medullary  laminaj,  more  or  lefs  feparated 
from  each  other  by  a  narrow  medullary  cavity,  fome- 
times  filled  with  a  ferous  fubftance.  This  cavity,  in 
fome  fubje6ls,  reaches  a  great  way  backward ;  and 
feems  to  communicate  with  the  third  ventricle. 

Fornix.  The  feptum  lucidum  is  united,  by  its  lower 
.part,  to  the  anterior  portion  of  that  particular  medullary 
body,  called  improperly  the  fornioc  with  three  pillars, 
becaufe  of  fome  reremblance  it  is  thought  to  bear 
to  the  arches  of  ancient  vaults.  It  is  in  reality  no- 
thing but  the  corpus  callofum;  the  lower  fide  of 
which  is  like  a  hollow  ceiling  with  three  angles,  one  an- 
terior and  two  poflerior ;  and  three  edges,  two  lateral 
and  one  pollerior.  The  lateral  edges  are  terminated 
■each  by  a  brge  femicylindrical  border,  like  two  arches  ; 
which  uniting  at  the  anterior  angle,  form  by  their  unioa 
what  is  called  the  anterior  pillar  of  the  fornix  ;  and 
as  thev  run  backward  feparately  toward  the  two  po- 
fterior  angles,  they  have  then  the  name  of  the  pojlerior 
pillars. 

The  anterior  pillar  being  double,  is  larger  than  ei- 
ther of  the  poflerior ;  and  the  marks  of  this  duplicity 
always  remain.  Immediately  below  the  bafis  of  this 
pillar  we  obCerve  a  large,  white,  fnort,  medullary  rope 
ilretched  tranfverfely  between  the  two  hcmifpheres,  and 
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commonly  called  the  anterior  conmiffiire  of  tht  cerebrum. 
It  is  to  this  pillar  that  the  feptum  lucidum  adheres.  The 
pofterior  pillars  are  bent  downward,  and  continued 
tlirough  the  lower  portions  of  the  ventricles  all  the  way 
to  their  extremities,  refembling  a  ram's  horn,  which  is 
a  name  that  has  been  given  to  them.  They  dimi- 
nifn  gradually  in  thicknefs  during  this  courfe  ;  and  at 
their  outfides  they  have  each  a  fmall,  thin,  flat,  col- 
lateral border,  to  which  the  name  corpora  fimbriata  is 
applied. 

"  The  pofterior  pillars  of  the  crura  of  the  fornix 
unite  with  two  medullary  protuberances  called  fedes 

hippocajupi."-  -Tiie  inferior  furface  of  the  triangular 

ceiling,  which  lies  between  thefe  arches,  is  full  of 
tranfverfe,  prominent,  medullary  lines ;  for  which  rea- 
fon  the  ancients  called  it  pfalloides  and  lyra,  comparing 
it  to  a  ftringed  inftiumenr,  fomething  like  what  is  now 
called  a  du/cimer. 

"Under  the  fornix,  and  immediately  behind  its  ante- 
rior crura,  there  is  a  hole  of  a  confiderable  fize,  by 
which  the  two  lateral  ventricles  communicate  ;  and  ari- 
other  paflage  leads  down  from  this,  under  the  different 
appellations  oi  formnen  cojnviune  anterius,  vidva,  iter  ad 
infundibulum,  but  more  properly  iter  ad  tertium  ventri- 
ciihim.'"- 

E?mne?7ccs.  The  fornix  being  cut  off  and  inverted, 
or  quite  removed,  we  fee  firft  of  all  a  vafcular  web,  call- 
ed plexus  choroides,  and  feveral  eminences  more  or  lefs 
covered  by  the  expanfion  of  that  plexus.  There  are  four 
pairs  of  eminences  which  follow  each  other  very  regu- 
larly, two  large  and  two  fmall.  The  firft  two  great 
eminences  are  named  corpora  /friata  ;  and  the  fecond, 
tbahmi  nerncrum  opticorum.  The  four  fmall  eminences 
are  clofely  united  together ;  the  anterior  being  called 
77ates,  and  the  pofterior  teJJes  ;  but  it  would  be  better 
to  call  them  fimply  anterior  and  pojlerior  tubercles.  Im- 
mediately before  thefe  tubercles  there  is  a  fmgle  emi- 
nence, C2\\cA  glandula  pinen/is. 
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Corpora  flr'iata.  The  corpora  ftriata  got  that  name, 
becaufe  in  fcraping  them  with  the  knife  we  meet  with  a 
great  number  of  white  and  afh-coloured  hnes  alternate- 
ly difpofed,  which  are  only  the  tranfverfe  feftion  of 
the  medullary  and  cortical  lamina  mixed  together  in  a 
vertical  pofition  in  the  bafis  of  the  cerebrum,  as  ap- 
pears evidently  by  incifions  made  from  above  down- 
ward. Thefe  two  eminences  are  of  a  greyifli  colour  on  ^ 
the  furface,  oblong,  roundifh,  pyriform,  and  larger  on 
the  fore  than  on  the  back  part,  where  they  are  narrow 
and  bent. 

They  lie  in  the  bottom  of  the  fuperior  cavity  ot  the 
lateral  ventricles,  which  they  refemble  in  fome  meafure 
in  lhape,  their  anterior  parts  being  near  the  feptum 
lucidum,  from  which  they  feparate  gradually  as  they 
run  backward,  and  diminifli  in  fize.  They  are  in  rea- 
lity the  convex  bottoms  of  the  ventricles  ;  and  it  is  at  the 
lower  part  of  the  interftice  between  the  largeft  portions 
of  them,  that  we  obferve  the  great  tranfverfe  cord, 
named  the  anterior  com?mJ[fure  of  the  cerebrum,  which  I 
mentioned  already  in  delcribing  the  anterior  pillar  of 
the  fornix  callofus.  This  cord  communicates  more  par- 
ticularly with  the  bottom  of  the  corpora  ftriata,  by  a 
turn  toward  each  fide. 

Thalami  nervorum  opticorum.  The  thalami  nervorum 
opticorum,  are  fo  named,  becaufe  thefe  nerves  arife 
chiefly  from  them.  They  are  two  large  eminences 
placed  by  the  fide  of  each  other,  between  the  pofterior 
portions  or  extremities  of  the  corpora  ftriata.  Their 
figure  is  femifpheroidal  and  a  little  oval ;  and  they  are 
of  a  whitifh  colour  on  the  furface  ;  but  their  inner  fub- 
flance  is  partly  greyifh  and  partly  white,  fo  that,  in  cut- 
ting them,  we  fee  ftreaks  of  different  colours  likethofe 
of  the  corpora  ftriata. 

Thefe  two  eminences  are  clofely  joined  together ; 
and  at  their  convex  part  they  are  fo  far  united,  as  really 
to  become  one  body,  the  whitifli  outer  fubftance  being 
continued  uniformly  over  them  both. 

Im- 
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Immedhtely  within  this  whitifh  common  fubftance 
thefe  two  eminences  are  clofely  contiguous  till  about 
the  middle  of  their  thicknefs  :.  and  from  thence  they  fe- 
parate  inienfibly  toward  the  bottom,  where,  by  the 
fpace  left  between  them,  a  particular  cavity  is  formed, 
named  the  third  veiitricle ;  one  extremity  of  which 
opens  forward,  the  other  backward,  as  we  fhall  fee 
hereafter.  Some  anatomifts  have  miftaken  the  fuper- 
iicial  connecliun  of  thefe  eminences  for  the  pons  Va- 
rolii. 

At  the  bottom  thefe  two  eminences  are  -elongated 
downward  toward  both  fides,  into  two  thick,  round, 
whitilh  cords,  which  feparate  from  each  other  like 
horns  by  a  large  curvature ;  and  afterwards,  by  a  fmall 
curvature  turned  forward  in  an  oppofite  direftion  to 
the  former,  and  reprefeiiting  the  tip  of  an  horn,  they 
approach  each  other  again.  The  fize  of  thefe  nerves 
diminiflies  gradually  from  their  origin  to  their  anterior 
reunion.  I  fliall  have  occafion  to  mention  them  in 
another  place  in  fpeaking  of  the  optic  nerves, 

Tubercula.  The  tubercles  are  four  in  number,  two 
anterior  and  two  pofterior  ;  adhering'together  as  if  they 
''made  but  one  body  fituated  behind  the  union  of  the 
thalami  nervorum  opticorum.  They  are  tranfverfely 
oblong;  the  anterior  being  a  little  more  rounded,  and 
broader  or  larger  from  before  backward,  than  the  po- 
fterior.  Their  furface  is  white,  and  their  inner  fub- 
ftance  greyifh.  "  The  names  of  nates  and  tejles^  given 
by  the  ancients  to  thefe  tubercles,  are  not  very  proper, 
there  being  no  great  refemblance  between  them  and  the 
things  from  which  the  names  are  taken.  Some  of  the 
moderns,  with  perhaps  flill  lefs  propriety,  have  called 
them  tubercula  quadrigemina.  We  lhall  ufe  the  names, 
however,  as  we  find  them." 

Dire<5lly  uuder  the  place  where  the  tubercles  of  one 
fide  are  united  to  thofe  of  the  other  fide,  lies  a  fmall  mid- 
dle canal,  *'  called  iter  ad  quartum  ventriculum,"  which 
communicates  by  its  anterior  opening  with  the  third 
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ventricle,  under  the  thalami  nervorum  opt'icorum,  and, 
bv  i^s  poflerior  opening,  with  the  fourth  ventricle, 
which  belongs  to  the  cerebellum,  as  we  fliall  afterwards 

yora?nen  commune  poflerius.  Where  the  convex  parts 
of  the  two  anterior  tubercles  join  thcfe  pofterior  convex 
parts  of  the  thalami  nervorum  opticorum,  an  interitice 
or  opening  is  left  between  thefe  four  convexities  ;  but 
it  does  not  communicate  with  the  third  ventricle  :  "for 
the  bottom  of  it  is  (hut  up  by  the  pia  mater.  It  has  the 
ridiculous  name  of  anus  applied  to  it." 

Glaiiduhi  pinealis.  The  glandula  pinealis  is  a  fmall 
foft  -greyilli  body,  about  the  fize  of  an  ordinary  pea, 
irregularly  round,  and  fometimes  of  the  figure  of  a 
pine-apple,  fituated  behind  the  thalami  nervorum  opti- 
corum above  the  tubercula  quadrigemina.  It  is  fixed 
like  a  fmall  button  to  the  lower  part  of  the  thalami  by 
two  very  white  medullary  pedunculi,  which  at  the  gland 
are  very  near  each  other,  but  feparate  almofl  tranf- 
verfely  toward  the  thalami. 

It  feems  to  be  moffly  of  a  cortical  fubftance,  except 
near  the  ibotltalks,  where  it  is  fomewhat  medullary. 
The  footftalks  are  fometimes  double,  as  if  they  belong- 
ed to  the  two  anterior  tubercles.  This  body  adheres 
very  clofe  to  the  plexus  choroides,  by  which  it  is  co- 
vered, as  we  fhall  fee  hereafter  ;  and  it  therefore  re- 
quires fdme  dexterity  to  feparate  it  from  the  glandula, 
without  altering  its  fituation  or  breaking  the  pedunculi. 
This  gland  has  bcv-n  often  found  to  contain  gravel.  Be- 
low the  glandula  pinealis  there  is  a  medullary  tranfverfe 
cord,  called  the  poflerior  commijfure  of  the  bemifpheres  of 
the  cerebrum. 

"  Immediately  under  the  union  or  beginning  of  the 
thalami  nervorum  opticorum,  lies  a  particular  cavity, 
called  the  third  ventricle  of  the  cerebrum.  This  cavity 
communicates  at  its  upper  and  fore-part  with  the  paf- 
fage  between  the  two  lateral  ventricles,  and  fends  down 
from  its  under  and  fore  part  a  paifage  through  the  in- 
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fuiidibulam.  It  opens  backwards  into  the  paffage  called 
iter  adquartum  ventriculiim." 

Infundibuhnn.  Between  the  bafis  of  the  anterior  pillar 
of  the  fornix,  and  the  anterior  part  of  the  union  of 
the  optic  thalami,  lies  a  fmall  medullary  canal,  na- 
ined  infundibulum.  It  runs  down  towards  the  bafis  of 
the  cerebrum,  contrafting  gradually,  and  terminates  in 
a  ftraight  courfe  by  a  fmall  membranous  canal,  in  a 
foftifh  body  fituated  in  the  fella  turcica,  named  glan- 
dnla  fituitana. 

Flexus  choroides.  The  plexus  cboroides  is  a  very  fine 
vafcular  texture,  confifting  of  a  great  number  of  arte- 
rial and  venal  ramifications,  partly  collected  in  two 
ioofe  fafciculi,  which  lie  on  each  lateral  ventricle,  and 
partly  expanded  over  the  neighbouring  parts,  and  co- 
vering in  a  particular  manner  the  thalami  nervorum 
opticorum,  glandula  pinealis,  tubercula  quadrigemina, 
tmd  the  other  adjacent  parts  both  of  the  cerebrum  and 
■cerebellum,  to  all  which  it  adheres. 

In  each  lateral  portion  of  this  plexus  we  obferve  a 
venal  trunk ;  the  ramifications  of  which  are  fpread 
through  the  whole  extent  of  the  two  portions.  Near 
the  glandula  pinealis  thefe  two  trunks  approach  each 
other;  and  uniting  behind  that  gland,  they  open  into 
the  torcular  or  fourth  finus  of  the  dura  mater.  When 
"we  blow  into  one  of  tliefe  trunks  toward  the  plexus, 
the  air  paifes  into  all  its  ramifications ;  and  in  fomc 
fubjeds,  thefe  two  veins  form  one  trunk  which  opens 
into  the  finus. 

The  ventricular  or  loofe  portions  of  the  plexus  often 
appear  to  contain  a  great  number  of  tubercles  like 
glands  ;  which  in  the  natural  ftate  are  extremely  fmall, 
but  grow  bigger  in  difeafes.  To  be  able  to  examine 
them  as  we  ought,  the  loofe  portions  muft  be  made  to 
fwim  in  clear  water,  and  be  there  carefully  expanded. 
Then,  by  the  help  of  a  microfcope,  we  will  fee  thefe  tu- 
bercles in  the  natural  ftate,  like  fmall  folliculi  or  little 
bags  more  or  lefs  flatted. 

^  Befide5 
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Befides  this  vafcular  web  or  plexus  of  the  feptum  lu- 
cldun  the  fides  of  the  fornix,  of  the  eminences  ven- 
t  icles  canals,  and  infundibulnm,  are  al  covered  by  a 

flammations,  we  difcover  a  great  rvumber  of  very  fine 
vefl'els  This  membrane  is  m  a  manner  a  contmua- 
tion  of  the  plexus,  and  that  feems  to  be  a  detachment 
from  the  pia  mater.  By  the  fame  means  we  likewife 
difcover  an  extremely  thin  membrane  on  the  infides  ot 
the  duplicature  of  the  feptum,  though,,  m  fome  lub- 
ieas,  thefe  fides  touch  each  other. 

Glandula  pituitaria.  The  pituitary  gland  is  a  fmall 
fpungy  body  lodged  in  the  fella  turcica,  between 
the  fphenoidal  folds  of  the  dura  mater.  It  is  of  a  fin- 
gular  kind  of  fubftance,  which  feems  to  be  neither  me- 
dullary nor  glandular.  On  the  outfide  it  is  partly 
greyilh  and  partly  reddifh,  and  white  within.  It  is 
tranfverfely  oval  or  oblong  ;  and  on  the  lower  part,  in 
fome  fubjefts,  it  is  divided  by  a  fmall  notch  into  two' 
lobes,  like  a  kidney-bean.  It  is  covered  by  the  pia  ma- 
ter as  by  a  bag,  the  opening  of  which  is  the  extremity 
of  the  infundibulum  ;  and  it  is  furrounded  by  the  fmall 
circular  finufes  which  communicate  with  the  finus  ca- 
vernofi. 


§  4.  Cerebellum. 


Situation  and  figure.  The  cerebellum  is  contained 
under  the  tranfverfe  feptum  of  the  dura  mater.  It  is 
broader  laterally  than  on  the  fore  or  backfides,  flatted 
on  the  upper  fide,  and  gently  inclined  both  ways,  an- 
fwerableto  the  feptum,  which  ferves  it  as  a  kind  of  tent 
or  ceiling.  On  the  lower  fide  it  is  rounder ;  and  on  the 
back-fide  it  is  divided  into  two  lobes,  feparated  by  the 
occipifal  feptum  of  the  dura  mater. 

Stnidiire.  It  is  made  up,  like  the  cerebrum,  of  two 
fubfiances,  but  it  has  no  circumvolutions  on  its  furface. 
Its  fulci  are  pretty  deep,  and  difpofcd  in  fuch  a  manner 
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as  to  form  thin  flat  ftrata,  more  or  lefs  horizontal,  be- 
tween which  the  internal  lamina  of  the  pia  mater  in- 
finuates  itfelf  by  a  number  of  fepta  equal  to  that  of  the 
ftrata. 

Under  the  tranfverfe  feptum,  it  is  covered  by  a  vaf- 
cular  texture,  which  communicates  with  the  plexus 
choroides.  It  has  two  middle  eminences  called  apen- 
dices  vermiformes ;  one  anterior  and  fuperior,  which  is 
turned  forward;  the  other  pofterior  and  inferior,  which 
goes  backward.  There  are  likewife  two  lateral  appen- 
dices, both  turned  outward.  They  are  termed  vermi- 
formes,  from  their  refemblance  to  a  large  portion  of  art 
earth-worm. 

Befides  the  divifion  of  the  cerebellum  into  lateral 
portions,  or  into  two  lobes,  each  of  thefe  lobes  feems 
to  be  likewife  fubdivided  into  three  protuberances,  one 
anterior,  one  middle  or  lateral,  and  one  pofterior  :  but 
they  are  not  in  all  fubjefts  equally  diftinguifhed  either 
by  their  convexity  or  limits ;  but  they  may  always  be 
diftinguiflied  by  the  direftion  of  their  ftrata,  thofe  of 
the  middle  and  anterior  protuberance  being  lefs  tranf- 
verfe than  the  pofterior. 

Fourth  i^emtricle.  When  we  feparate  the  two  laterel 
portions  or  lobes,  having  firft  made  a  pretty  deep  inci- 
iion,  we  difcover,  firft  of  all,  the  pofterior  portion  of 
the  medulla  oblongata,  of  which  hereafter  ;  and  in  the 
pofterior  furface  of  this  portion,  from  the  tubercula 
quadrigeinina,  all  the  way  to  the  pofterior  notch  in  the 
body  of  the  cerebellum,  and  a  little  below  that  notch, 
we  obferve  an  oblong  cavity  which  terminates  back- 
ward like  the  point  of  a  writing  pen.  This- cavity  is 
what  is  called  the  fourth  ventricle.  Hence  the  under 
end  of  it  is  called  calamus  fcriptor'iusP 

At  the  beginning  of  this  cavity  we  meet  with  a  thin 
medullary  lamina,  which  is  looked  upon  as  a  valve  be-" 
tween  that  canal  and  the  fourth  ventricle.  A  little  be- 
hind this  lamina,  the  cavity  grows  wider  towards  both 
fides,  and  then  contracts  again  to  its  firft  fize.    It  is 
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lined  interiorly  by  a  thin  membrane,  and  lee ms  often 
o  be  diftinguifhed  into  two  lateral  parts,  by  a  kind  of 
fmall  groove,  from  the  valvular  lamina  to  the  pomt  of 
the  calamus  fcriptorius.  .       r  ,  c 

This  membrane  is  a  continuation  of  that  part  of 
the  pia  mater  v.hich  lines  the  fmall  canal,  the  third 
ventricle,  infundibulum,  and  the  two  great  ventricles 
To  be  able  to  fee  the  fourth  ventricle  m  its  natural 
ftate,  in  which  it  is  narroweft,  it  muff  be  laid  open 
while  the  cerebellum  remains  in  the  cranium ;  and  in= 
order  to  that,  the  os  occipitis  mull  be  fawed  very  lovr 

*^°0n  each  fide  of  this  ventricle,  the  medullary  fub- 
ftance  forms  a  trunk  which  expands  itfelf  in  form  of  la- 
minse  through  the  cortical  (trata.  We  difcover  thefe 
medullary  lannn^e  according  to  their  breadth,  by  cut- 
ting the  cerebellum  in  flices  almoft  parallel  to  the  bafis 
of  the  cerebrum  ;  but  if  we  cut  one  lobe  of  the  cere- 
bellum vertically  from  above  downward,  the  medullary 
fubftance  will  appear  to  be  difperfed  in  ramifications 
through  the  cortical  fubftance.  Thefe  ramifications 
have  been  named  arbor  vitce,  and  the  two  trunks  froni 
whence  thefe  different  laminze  arife  are  called  pedunculi 
eerebelli. 

We  cannot  go  on  with  the  defcription  of  the  other 
middle  parts  of  the  bafis  of  the  cerebellum,  before  that 
of  the  -middle  parts  of  the  bafis  of  the  cerebrum  j  be- 
caufe  thefe  two  kinds  of  parts  are  united,  and  jointly 
form  the  medulla  oblongata.  I  fliall  only  add  here, 
that  the  ftrata  of  both  fuhftances  of  the  cerebellum  are 
not  always  of  the  fame  extent  in  the  fame  portions  or 
protuberances  of  each  lobe.  This  appears  merely  by 
viewhig  the  convex  or  outer  furface  of  the  cerebellum ; 
for  there  we  fee,  at  diiicrent  diftances,  fome  cortical 
ftrata  Ihorter  than  others,  and  likewife  that  the  extre- 
mities of  the  fhort  ftrata  diminifti  gradually  in  thicknefs 
till  they  are  quite  loft  between  two  long  ones. 

If  we  make  a  fmall  hole  in  the  external  lamina  of 
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the  pla  mater  over  one  of  the  lobes  of  the  cerebellum, 
without  touching  the  inner  lamina,  and  then  blow  into 
the  cellular  fubftance,  by  which  thefe  two  lamina;  are 
connefted,  through  a  fmall  pipe  introduced  into  the 
hole  ;  the  air  will  gradually  fwell  that  fubftance,  and 
feparate  the  ftrata  more  or  lefs  equally  from  each  other 
through  their  whole  extent ;  and  we  will  fee  at  the 
fame  time  the  difpofition  of  all  the  membranous  fepta 
or  duplicatures  of  the  internal  lamina  of  the  pia  mater, 
with  the  numerous  diftribution  of  the  fine  blood-velFels 
which  run  upon  it,  efpecially  after  a  lucky  injection, 
or  in  an  inflammatory  ilate  of  thefe  membranes. 

§  5.  Medulla  oblongata. 

The  medulla  oblongata  is  a  medullary  fubftance,  fi- 
tuated  from  before  backward  in  the  middle  part  of  the 
bafes  of  the  cerebrum  and  cerebellum,  without  any  dif- 
continuation,  between  the  lateral  parts  of  both  thefe 
bafes:  and  therefore  it  may  be  looked  upon  as  one 
middle  medullary  bafis  common  to  both'  cerebrum  and 
cerebellum,  by  the  reciprocal  continuity  of  their  me- 
dullary fubftances,  through  the  great  notch  in  the  tranf- 
verfe  feptum  of  the  dura  mater  ;  which  common  bafis 
lies  immediately  on  that  portion  of  the  dura  mater 
which  lines  the  bafis  of  the  cranium.  The  medulla 
oblongata  is  therefore  juftly  efteemed  to  be  a  third  ge-- 
neral  part  of  the  whole  mafs  of  the  brain,  or  as  the 
common  production  or  united  elongation  of  the  whole 
medullary  fubftance  of  the  cerebrum  and  cerebellum. 

It  is  extremely  difticult,  if  not  altogether  impoftible, 
to  examine  or  demonftrate  it  as  we  ought,  in  its  natu- 
ral fituation  ;  but  we  are  obliged  to  do  both  on  a  brain 
inverted. 

The  lower  fide  of  the  medulla  oblongata,  in  an  in- 
verted fituation,-  prefents  to  our  view  feveral  parts, 
which  are  in  general  either  medullary  produdions, 
trunks  of  nerves,  or  trunks  of  blood-vclfels. 
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The  chief  medullary  produaions  are  thefe  ;  the  large 
or  anterior  branches  of  the  medulla  oblongata,  which 
have  likewife  been  named  crura  cuiteriora,  femora  and 
bracb'ui  medulUe  ob  tonga  tee,  and  pedunculi  cerebri :  the 
tranfverfe  protuberance,  called  likewife  procejfus  annu- 
laris ox  p>ons  Varolii:  the  fmall  or  polterior  branches, 
called  pedunculi  cerebelli,  or  crura  pojleriora  medull(B  ob- 
longata :  the  extremity  or  cauda  of  the  medulla  oblon- 
gata, with  two  pairs  of  tubercles;  one  of  which  is  na- 
med corpora  olivaria,  the  other  corpora  pyramidalia  ; 
and  to  all  thefe  produftions  we  muft  add  a  produdioii 
of  the  infundibulum  and  two  medullary  papilla. 

The  great  branches  of  the  medulla  oblongata  are  two 
very  confiderable  medullary  fafciculi ;  the  anterior  ex- 
tremities of  which  are  feparated,  and  the  pofterior  uni- 
ted, fo  that,  taken  together,  they  fomewhat  reprefent  a 
Roman  V.  >Thefe  fafciculi  are  flat,  much  broader  be- 
fore than  behind  ;  their  furfaces  being  compofed  of  fe- 
veral  longitudinal  and  di(lin£lly  prominent  medullary 
fibres.  Their  anterior  extremities  feem  to  be  loll  aC 
the  lower  part  of  the  corpora  ftriata;  and  it  is  for  that 
reafon  that  they  are  looked  upon  as  the  pedunculi  of 
the  cerebrum. 

The  tranfverfe  annular,  or  rather  femi-annular,  pro- 
tuberance, is  a  medullary  production^  which  feems  at 
firfl:  fight  to  furround  the  pofterior  extremities  of  the 
great  branches ;  but  the  medullary  fubftance  of  this 
protuberance  is  in  reality  intimately  mixed  with  that  of 
the  two  former.  Varoliu*,  an  ancient  Italian  author, 
-viewing  thofe  parts  in  an  inverted  fituation,  compared 
the  two  branches  to  two  rivers,  and  the  protuberance 
to  a  bridge  over  them  both  ;  and  from  thence  it  has  the 
name  pons  Varolii.  Its  furface  is  tranfverfely  {freak- 
ed ;  and  it  is  divided  into  two  lateral  parts  by  a  very 
narrow  longitudinal  deprcfhon,  which  does  not  pene- 
trate into  its  fubftance. 

The  Imall  branches  of  the  medulla  oblongata  are  la- 
teral produftions  of  the  tranfverfe  protuberance,  which 
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by  their  roots  feem  to  encompafs  that  medullary  portion 
in  which  the  fourth  ventricle  or  calamus  fcriptorius  is 
formed.  They  form  in  the  lobes  of  the  cerebellum,  on 
each  fide,  thefe  medullary  expanfions,  a  vertical  feftion 
of  which  (hows  the  white  ramifications  commonly  call- 
ed arbor  vita ;  and  they  may  be  juftly  enough  ftyled 
fedimculi  cerebelli. 

The  extremity  is  no  more  than  the  medulla  oblon- 
gata contracted  in  its  paflage  backward  to  the  anterior 
edge  of  the  foramen  magnum  of  the  os  occipitis,  where 
it  terAiinates  in  the  medulla  fpinalis ;  and  in  this  part  of 
it  feveral  things  are  to  be  taken  notice  of.  We  fee  firft 
of  all,  four  eminences,  two  named  corpora  olivaria,  andr 
the  other  two  corpora  pyramiclalia.  Immediately  after- 
wards, it  is  divided  into  two  lateral  portions  by  two  nar- 
row grooves,  one  on  the  upper  fide,  the  other  on  the 
lower.  They  both  run  into  the  fubftance  of  the  medulla, 
as  between  two  cylinders,  flatted  on  that  fide  by  which 
they  are  joined  together. 

When  we  feparate  thefe  ridges  with  the  fingers,  we 
obferve  a  crucial  intertexture  of  feveral  fmall  medul- 
lary cords,  which  go  obliquely  from  the  fubftance 
of  one  lateral  portion  into  the  fubltance  of  the  other. 
M.  Petit,  member  of  the  royal  academy  of  fcien- 
ces,  and  dodor  of  phyfic,  is  the  author  of  this  difco* 
very,  by  which  we  are  enabled  to  explain  feveral  phe- 
nomena both  in  phyfiology  and  pathology ;  of  which  iri 
another  place. 

The  corpora  olivaria  and  pyramidalia  are  whltifh  emi- 
nences fituated  longitudinally  near  each  other  on  the 
lower  fide  of  the  extremity  or  Cauda,  immediately 
behind  the  tranfverfe  or  annular  protuberances.  ^  Hie 
corpora  olivaria  are  in  the  middle,  fo  that  the  inter- 
ftice  between  them,  which  is  only  a  kind  of  fuperficial 
gtoove,  anfwers  to  the  inferior  groove  of  the  following 
portion. 

The  corpora  pyramidalia  are  two  lateral  eminences 
depending  on  the  olivaria.    Willis  gave  the  name  of 
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fyramidalia  to  what  I  have  called  oiivaria,  after  the  late 
H.Duverney  in  his  treatife  of  the  organ  of  hearing. 
Tliefe  four  eminences  are  fituated  on  the  lower  half  of 
the  medulla ;  which  obfervation  I  here  repeat,  to  make 
it  be  remembered,  that,  in  all  the  figures  and  demon- 
ftrations,  thefe  parts  are  reprefented  as  fuperior,  which 
in  their  natural  fituation  are  inferior.  Thus  thefe  emi- 
nences are  under  the  fourth  ventricle,  and  under  the  pe- 
dunculi  cerebelli. 

•  The  tubercula  mammillaria,  which  are  fituated  very 
near  the  produftion  of  the  infundibulum,  have  been 
taken  for  glands  ;  probably  becaufe  of  their  greyifli  in-_ 
ner  fubftance,  which,  however,  does  not  feem  to  be 
different  from  that  of  feveral  other  eminences  of  the 
medulla  oblongata.  And  for  that  reafon  I  choofe  rather 
to  call  them,  from  their  figure,  tubercula  mammillaria^ 
than  pafillce  medullares. 

Thefe  tubercles  feem  to  have  fome  immediate  rela- 
tion to  the  roots  or  bafes  of  the  anterior  pillar  of  the 
fornix  ;  fo  that  they  might  be  named,  as  M.  Santorini 
has  done,  the  bulbs  of  thefe  roots,  though  they  appear 
to  be  likewi(e  partly  a  continuation  of  otiier  portions; 
of  the  cortical  and  medullary  fubftance,  of  a  particular 
texture. 

The  beak  or  tube  of  the  infundibulum  is  a  very  thin 
production  from  the  fides  of  that  cavity ;  and  it  is 
ftrengthened  by  a  particular  coat  given  to  it  by  the  pia 
mater.  It  is  bent  a  little  from  behind  forward,  toward 
the  glandula  pinealis,  and  afterwards  expands  again 
round  this  gland. 

^Thc  membrana  arachnoidus,  or  external  lamina  of 
the  pia  mater,  appears  to  be  very  diftint^tlyfeparatedfroni 
the  internal  lamina,  in  the  interftices  between  all  thefe 
eminences  on  the  lower  fide  of  the  medulla  oblongata, 
without  any  vifible  cellular  fubftance  between  them. 
The  internal  lamina  adheres  much  more  to  the  furface 
of  thefe  interftices  than  to  that  of  the  eminences.  The 
external  lamina' i«  as  it  were  buoyed  up  by  the  eminen- 
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ces,  and  equally  flretchccj  between  their  mofl;  promi- 
nent  parts,  to  which  it  fticks  very  clofe  ;  and  in  this  re- 
fpeft.,  the  roots  or  great  cornua  of  the  optic  nerves  may 
be  joined  to  thefe  eminences. 

"We  muft  obferve  in  general  concerning  the  eminen- 
ces of  the  medulla  oblongata,  that  thofe  which  are  me- 
dullary on  their  outfides  or  furfaces,  are  interiorly  ei- 
ther entirely  cortical,  or  partly  cortical  and  part- 
ly medullary,  or  formed  by  a  Angular  mixture  of  thefe 
two  fubftances,  which  flill  remahis  to  be  unfolded,  a? 
■well  as  many  other  particularities  obfervable  in  exami- 
ning the  internal  ftrudure  of  the  brain. 

From  this  common  portion  of  the  cerebrum  and  ce- 
rebellum, arife  almoft  ail  the  nerves  which  go  out  of 
the  cranium,  through  the  different  foramina  by  which 
its  bafis  is  perforated.  It  likewife  produces  the  medul- 
la fpinalis,  which  is  no  more  than  a  common  elonga- 
tion of  the  cerebrum  and  cerebellum,  and  of  their  dif- 
ferent fubftances ;  and  therefore  the  medulla  oblon- 
gata may  juftly  be  faid  to  be  the  firft  origin  or  primi- 
tive fource  of  all  the  nerves  which  go  out  through  the 
fpina  dorfi,  and  confequently  of  all  the  nerves  of  the 
human  body. 

§6.  Medulla  fpinalis^ 

The  medulla  fpinalis  is  only  an  elongation  of  the  ex- 
tremity of  the  medulla  oblongata  ;  and  it  has  its  name 
from  its  being  contained  in  the  bony  canal  of  the  fpina 
dorfi.  It  is  confequently  a  continuation  or  common 
appendix  of  the  cerebrum  and  cerebellum,  as  well  be- 
caufe  of  the  two  fubftances  of  which  it  is  compo- 
fed,  as  becaufe  of  the  membranes  by  which  it  is  in- 
vefted. 

J  In  the  defcription  of  the  frefli  bones,  I  mentioned  a 
iigamentary  tube  which  lines  the  inner  furface  of  this 
bony  canal  from  the  great  occipital  foramen  to  the  os 
fiicrum,  reprefenting  a  very  long  flexible  funnel.  I 
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ilkewifc  mentioned  the  yellovvifh  and  very  elaftic  h'ga- 
ments  that  lie  in  the  great  pofterior  notches  of  all 
the  vertebrae,  and  adhere  very  clofely  to  the  ligamen- 

tary  tube.  ,   ,  . 

The  dura  mater,  after  it  has  lined  the  whole  m- 
ternal  furface  of  the  cranium,  goes  out  by  the  foramen, 
magnum  occipitis;  and  forms  a  kind  of  funnel,  in  its 
progrefs  downward,  through  the  bony  canal  of  the  ver- 
tebra. As  it  goes  out  at  the  occipital  hole,  it  joins  the 
beginning  of  the  ligamentary  funnel  already  mention- 
ed, and  adheres  very  llrongly  to  it.  That  portion  of 
the  pericranium  which  terminates  exteriorly  at  the  edge 
of  the  great  foramen,  joins  the  funnel  likewife  ;  which. 
.  .by  ail^thefe  fucceffions  becom.es  very  ftrong,  and  capable 
of  refifting  the  greateft  violences. 

This  adhefion  of  the  dura  mater  to  the  ligamentary 
funnel  is  gradually  difcontinued  below  the  firft  verte- 
'.  .ibra;  and  from  thence  the  dura  mater  forms  a  feparate 
tube,  which  runs  down  in  the  bony  canal  all  the  way 
to  the  OS  facrum,  the  capacity  of  it  anfwering  to  that  of 
the  canal ;  but  it  does  not  adhere  clofely  to  the  fides,  as 
it  does  to  that  of  the  cranium.  It  is  furrounded  by  a 
lliray  fubftance,  which,  near  the  lower  end  of  the  ca- 
nal, refembles  fat. 

The  fpinal  marrow  is  made  up  of  a  cortical  and  me- 
dullary fubftance,  as  the  cerebrum  and  cerebellum  ;  but 
with  this  difference,  that  the  afli -coloured  fubftance  lies 
within  the  other  ;  and  in  a  tranfverfe  feftion  of  this  me- 
dulla the  inner  fubftance  is  "  fomewhat  of  an  oblong 
form,  but  has  its  fides  bent  inwards." 

The  body  of  the  medulla  fpinalis  runs  down  all  the 
way  to  the  firft  vertebra  of  the  loins,  where  it  termi- 
nates in  a  point.  The  fize  of  it  is  proportionable  to  that 
of  the  bony  canal,  fo  that  it  is  larger  in  the  vertebrje  of 
the  neck  than  thofe  of  the  back.  It  is  a  little  flatted  on 
the  fore  and  back  fides ;  fo  that  we  may  diftinguifli  in 
it  two  fides,  one  anterior,,  the  other  pofterior,and  two 
edges.    It  is  likewife  in  a  manner  divided  into  two  la- 
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teral  halves  by  a  groove,  which  runs  along  the  middle 
of  each  fide,  being  a  continuation  oi  thofe  in  the  ex- 
tremity of  the  medulla  oblongata. 

Each  lateral  portion  fends  off  from  both  the  fore  and 
back  fides,^  between  the  grooves  and  the  edges,  at 
different  diftances,  flat  fafcicuh  of  nervous  filaments 
turned  toward  the  neareft  edge.  The  anterior  and 
pofterior  fafciculi  having  got  a  little  beyond  the  edge  of 
the  medulla,  unite  in  pairs,  and  form'  on  each  fide  a 
kind  of  knots  called  ganglions  by  anatomifts,  each  cf 
■which  produces  a  nervous  trunk.  Thefe  ganglions  are 
made  up  of  a  mixture  of  cortical  and  medullary  fub- 
fiance,  accompanied  by  a  great  number  of  fmall  blood- 
veffels. 

The  dura  mater  which  inverts  the  medulla,  fends  out 
on  each  fide  the  fame  number  of  vagin.Te,  as  there  are 
ganglions  and  nervous  trunks.  Thefe  vaginas  are  pro- 
duOions  of  the  external  lamina  ;  the  internal  lamina, 
which  is  very  fmooth  and  polilhed  on  the  infide,  being 
perforated  by  two  fmall  holes  very  near  each  other, 
where  each  vagina  goes  off,  through  which  holes  the 
extremities  of  each  anterior  and  pollerior  fafciculus  are 
tranfmitted  ;  and  immediately  after  their  paffage  through 
the  internal  lamina,  they  unite. 

The  triangular  fpaces  left  between  the  anterior  and  po- 
fterior  fafciculi  and  edge  of  the  medulla,  are  filled  from 
one  extremity  to  the  other  by  an  indented  ligament, 
very  thin  and  fliining,  having  the  fame  number  of  in- 
dentations as  there  are  pairs  of  fafciculi.  It  is  fixed  at 
different  diflances  to  the  edge  of  the  medulla,  from 
whence  it  fends  filaments  to  the  internal  lamina  of  the 
dura  mater,  by  which  the  anterior  fafciculi  are  diflin- 
guiflied  from  the  pofterior. 

The  membrana  arachnoides  is  here  very  diftinfl  from 
the  internal  lamina  of  the  pia  mater  :  fo  that,  by  blow- 
ing through  a  hole  made  in  the  arachnoides,  it  will 
fwell  from  one  end  to  the  other,  like  a  tranfparent  gut. 
The  internal  larnina,  called  in  this  place  finiply  the piu 
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mater  adheres  very  clofely  to  the  medulla  fpinalis,  and 
fends' many  produaions  and  fepta  through  its  fub- 
ftance.  When  we  blow  through  a  hole  made  in  the  pia 
mater,*  through  the  fubftance  of  one  lateral  portion  of 
the  medulla,  "the  air  penetrates  through  the  whole,  and 
the  pia  mater,  which  covers  the  other  lateral  portion,  is 
feparated  from  it. 

The  membrana  arachnoides  adheres  here  more  clofe^ 
ly  to  the  pia  mater  at  the  lower  than  at  the  upper  part, 
being  in  a  manner  fufpended  by  the  indented  ligament 
which  runs  along  both  edges  of  the  medulla,  and  is  fix- 
ed by  a  filament  to  the  internal  lamina  of  the  dura  ma- 
ter in  each  interftice  between  the  nervous  fafcicuh,  as 
has  been  already  faid.  It  alfo  gives  off  elongations  in 
the  fame  manner  as  the  dura  mater  to  each  nervous 
trunk  or  rope,  as  we  fliall  fee  hereafter. 

§  7.  The  Nerves  of  the  Brain  and  Spinal  Marrow ,  from  their 
origin  to  their  going  out  of  the  Cranium  and  Spine. 

We  fliall  afterward  find,  that  the  nerves  arlfc  either 
from  the  brain,  medulla  oblongata,  or  fpinalis;  that  they 
go  out  in  fafciculi  difpofed  in  pairs  ;  that  then  pairs  are 
reckoned  to  belong  to  belong  to  the  brain  and  medulla 
oblongata,  of  which  nine  go  out  through  the  foramina 
of  the  cranium,  and  the  tenth  arifes  from  the  extremi- 
ty of  this  medulla  as  it  pafles  through,  the  great  occipi- 
tal hole  ;  and  laftly,  that  about  30  pairs  are  reckoned  to 
belong  to  the  medulla  fpinalis,  of  which  feven  pafs 
through  the  lateral  notches  of  the  ver'tebree  cervicis, 
twelve  through  thofe  of  the  back,  five  through  thofe 
of  the  loins,  and  five  or  fix  through  the  anterior  holes 
of  the  OS  facrum,  and  one  at  the  fides  of  the  os  coc- 
cygis. 

My  defign  is  here  principally  to  mention  fome  parti- 
cular obfervations  about  the  nerves,  while  they  remain 
within  the  cranium  ;  the  reft  of  the  courfe  through  the 
whole  body  fliall  be  afterward  fufficiently  defcribed, 
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Nerves  of  the  medulla  oblongata.  The  firfl  pair  of 
nerves  that  arife  from  the  medulla  oblongata  are  the  ol- 
faftory,  anciently  called  procejfus  mammiilans.  Thefe 
are  two  very  flat  and  foft  medullary  ropes,  each  arifing 
firfl:  by  medullary  fibres  from  the  outfide  of  the  lower 
part  of  the  corpora  ftriata,  between  the  anterior  and 
middle  lobe,  on  each  fide  of  the  cerebrum,  and  after- 
wards by  another  filament  more  internally,  and  by  a 
third,  which  is  more  poft:erior  and  very  long.  They  run 
under  the  anterior  lobes  of  the  cerebrum, being  lodged 
in  two  fuperficial  grooves  in  the  bafis  of  thei'e  lobes, 
and  lying  immediately  on  the  dura  mater,  from  the  cU- 
noide  apophyfes  to  the  os  ethmoides. 

They  are  firfl  of  all  confiderably  incurvated  from 
•without  inwards  or  toward  each  other,  and  having 
reached  near  the  back-fide  of  the  os  ethmoides,  they  run 
for  a  fmall  fpace  parallel  to  and  at  fome  diflance  from 
each  other.  Backward  they  are  very  thin  ;  but  they 
gradually  increafe  in  bulk  in  their  courfe  forward,  to- 
ward each  fide  of  the  crifia  of  the  ethmoidal  bone, 
where  they  terminate  in  elongated  papillae,  the  fubftance 
of  which  appears  to  be  fofter  and  lefs  white  than  that  of 
the  ropes. 

Thefe  papillse  lie  on  the  two  fides  of  the  lamina  cri- 
brofa,  and  fend  down  a  nervous  filament  into  each  hole 
of  that  lamina.  At  the  fame  place,  the  dura  mater  fends 
off  the  fame  number  of  vaginas  which  inveft  and  accom- 
pany the  nervous  filaments  and  their  ramifications  on 
the  internal  parts  of  the  nofe. 

I  have  already  related  the  origin  of  the  fecond  pair, 
or  optic  nerves,  from  the  eminences  called  thalami  ner- 
-oornm  opticorum  ;  and  I  have  defcribed  their  great  cur- 
vature, and  traced  ihem  all  the  way  to  their  re-union, 
which  happens  immediately  before  the  fuperior  part  of 
the  glandula  pituitaria,  and  confequently  before  the 
beak  or  produdion  of  the  infundibulum.  The  internal 
carotids  run  upon  the  cutfidcs  of  thefe  nerves-,  imme- 
diately 
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diately  after  their  union,  and  before  they  pafs  thro'  the 

foramina  optica.  ,     ,  i     •   .1,  r 

Befides  their  origin  from  the  optic  thalami,  thele 
nerves  have  likewife  a  kind  of  communication  with  the 
tubercula  quadrigemina  anteriora  by  very  fine  filaments, 
one  extremity  of  which  is  loft  in  the  tubercles, 
the  other  in  the  roots  of  the  great  arches  or  bodies  of 
the  optic  nerves.  The  internal  ftrudure  of  thefe  nerves 
feems  to  change  at  their  entrance  into  the  optic  holes, 
as  we  fliall  fee  in  another  place. 

The  union  of  thefe  nerves  by  the  fmall  curvatures  of 
their  cornua,  is  very  difficult  to  be  unfolded  in  humaa 
bodies.  This  union  is  commonly  found  to  be  very 
clofe :  but,  in  fome  fubjedls,  it  feems  to  be  no  more 
than  a  flrong  adhefion  ;  in  others,  to  be  partly  made  by 
an  interfedlion  or  crofling  of  fibres.  '  They  have  been 
found  quite  feparatej  and  in  other  fubjefts  one  of  them 
has  been  obferved  to  be  very  much  altered  both  in  fizc 
and  colour  through  its  whole  paffage,  the  other  remain- 
ing in  its  natural  ftate. 

The  third  pair,  called  nervi  jnotores,  cculi  communes, 
oculares  communes,  and  oculo-7mfculares,  arife  from  the 
union  of  the  anterior  edge  of  the  great  tranfverfe  pro- 
tuberance, with  the  two  great  branches  of  the  medulla 
oblongata.  They  pierce  the  dura  mater  behind  the 
lateral  parts  of  the  pofterior  apophyfis  of  the  fella  fphe- 
noidalis,  and  pafs  afterwards  each  in  the  neighbouring 
finus  cavernofi,  by  the  fide  of  the  carotid  artery,  and 
all  the  way  to  the  broad  portion  of  the  fuperior  or- 
bitary  fifTure,  where  they  are  divided  in  the  manner 
to  be  afterward  defcribcd. 

The  fourth  pair,  called  nerv'i  trochleares,  mufcidares 
cbliquifuperiores,  and  moft  commonly  j?)^7^^^^/a,  are  very 
fmall  and  tender,  and,  in  proportion,  very  long.  They 
arife  each  behind  the  tubercula  quadrigemina,  and  from 
the  lateral  part  of  the  valviform  expanfion  at  the  entry 
of  the  fourth  ventricle.  From  thence  they  take  their 
courfe  forward  all  the  way  to  the  edge  of  the  anterior 
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extremities  of  the  tranfverfe  finus,  where  on  each  fide 
they  enter  the  duplicature  of  the  dura  mater,  and  ad- 
vancing into  the  finus  cavernofi,  they  accompany  the 
third  pair  to  the  fuperior  orbitary  Mure. 

The  fifth  pair,  called  nervi  innominati,  or  tr'igem'mi, 
are  at  firft  large  trunks  arifing  chiefly  from  the  lateral 
and  pofterior  parts  of  the  great  tranfverfe  protuberance, 
and  a  little  from  the  corpora  olivaria  and  pyramidalia. 
They  run  down  obliquely  forward  on  the  extremity  of 
the  upper  or  anterior  fide  of  the  apophyfis  petrofo,  very 
near  the  fide  of  the  fella  fphenoidalis,  where  they  enter 
the  duplicature  of  the  dura  mater  and  finus  cavernofi. 

At  their  entry  into  the  finus,  they  form  a  kind  of  flat 
irregular  ganglion,  from  which  fome  filaments  are  fent 
off  to  the  dura  mater;  and  immediately  afterward,  each 
of  them  is  divided  into  three  great  branches,  one  fupe- 
rior or  anterior,  one  middle,  and  one  inferior  or  pofte- 
rior. The  firft  branch,  which  may  be  termed  ocularis 
or  ophthalmicus,  accompanies  the  nerves  of  the  third 
and  fourth  pairs,  to  the  fuperior  or  orbitary  fiflTure, 
The  fecond,  called  maxillaris  fuperior,  goes  out  by  the 
fuperior  maxillary  hole ;  and  the  third,  named  maxi/- 
laris  inferior,  by  the  inferior  maxillary  hole.  As  the 
great  trunk  of  this  nerve  runs  down,  it  perforates  the 
membrana  arachnoides,  which  at  this  place  forms  a  kind 
of  cieling. 

The  fixth  pair,  named  moiores  oculorum  externi,  ocu- 
lar es  or  opthalmici  externi,  and  oculo-mufculares  externi^ 
are  fmall  nerves,  but  ftill  not  fo  frriall  as  the  fourth  pair; 
and  I  have  fometimes  found  them  double.  They  arife 
partly  from  the  oblong  inferior  eminences,  immediate- 
ly behind  the  tranfverfe  protuberance,  and  partly  from 
this  protuberance;  and  paflling  immediately  under  it, 
they  pierce  the  dura  mater  behind  the  occipital  fym- 
phyfis  of  the  fphenoidal  bone. 

They  run  on  each  fide  in  the  duplicature  of  the  dur 
ra  mafer  to  the  cavernous  finus ;  and  having  entered 
that  finus,  each  of  them  accompanies  the  firll  brancl:^ 
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of  the  fifth  pair  to  the  fuperior  orbitary  fiffure.  In  this 
courfe  they  communicate  with  the  firft  branch  juft  men-» 
tioned,  and  are  increafed  on  the  fore-part  by  a  filament 
or  two,  which  arife  from  the  great  fympathetic  nerve, 
and  run  up  with  the  carotid. 

The  fcventh  pair,  named  auditorli,  arife  from  the  la- 
teral and  pofterior  part  of  the  tranfverfe  protuberance, 
near  the  pedunculi  of  the  cerebellum,  by  two  cords, 
one  fmall  and  folid,  the  other  large  and  foft,  which, 
from  thence  is  called  portio  mollis^  and  the  firft,  fortio 
dura,  or,  as  I  have  named  it,  nervus  fyjnpatheticus  mi- 
nimus.  The  two  nerves  on  each  fide  accompany  each 
other  very  clofely,  all  the  way  to  the  internal  foramen, 
auditorium. 

The  eighth  pair,  named  far  vagiim,  nervi  vagi^  or 
fympathetic'i  medii,  arife  from  the  pofterior  extremities 
of  the  large  branches  or  crura  of  the  medulla  oblonga- 
ta, from  the  tranfverfe  protuberance,  and  from  the  an- 
terior part  of  the  inferior  oblong  eminences  behind  the 
tranfverfe  protuberances,  by  numerous  filaments,  which 
all  together  make  a  broad  band  on  each  fide,  which  runs 
toward  the- foramen  lacrum,  where  it  pierces  the  dura 
mater,  and  goes  out  through  the  anterior  part  of  that 
hole,  having  been  firft  joined  by  a  nervous  portion  that 
runs  up  from  the  medulla  fpinalis  through  the  great  oc- 
cipital foramen  by  the  name  of  nervus  accefforius  odavi 
farts,  or  nervus  fpinal'u.  This  additional  nerve  goes 
out  with  that  of  the  eighth  pair  through  the  foramen  la- 
cerum,  lying  behind  it,  but  diftinguifhed  from  it  by  a 
membranous  feptum. 

The  ninth  pair,  called  nervi  hypoglojfi  externi^  hypo- 
glojfi  majores,  and  commonly  gujlatorii,  arife  each  from 
the  lateral  part  of  the  extremity  of  the  medulla  oblon- 
gata, between  the  oblong  inferior  eminences,  by  feveral 
filaments,  which  uniting  together,  form  commonly  two 
fmall  ropes  on  each  fide,  which  pierce  the  dura  mater 
feparately,  and  prcfently  afterwards  form  one  rope, 
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which  goes  out  of  the  cranium  through  the  anterior 
condyloide  hole. 

The  tenth  pair,  called  nervi  fub-occipitales,  arife  under 
the  ninth  pair,  chiefly  from  the  anterior  and  a  little 
from  the  lateral  part  of  the  extremity  of  the  medulla 
oblongata,  oppofite  to  the  poftecior  part  of  the  condy- 
loide apophyfis  of  the  occipital  bone,  by  a  fingle  plane 
or  fafciculus  of  fmall  filaments  which  pierce  the  dura 
mater  direftly  from  within  outward,  at  the  fame  place 
where  the  vertebral  arterie-s  perforate  it  from  without 
inwards. 

Nerves  of  the  medulla  fpinalis.  The  nerves  formed  by 
the  lateral  union  of  the  anterior  and  pofterior  filaments 
of  the  medula  fpinalis,  go  out  of  the  bony  canal  of  the 
fpina  dorfi,  toward  each  fide,  through  the  interverte- 
bral holes,  through  the  anterior  holes  of  the  os  facrum, 
and  the  lateral  notches  of  the  os  coccygis ;  and  from 
thence  they  have  the  general  name  of  nerv'i  vertebrales. 
They  are  divided  in  the  fame  manner  as  the  vertebra:, 
into  feven  pair  of  cervical  nerves,  twelve  pair  of  dorfal, 
five  pair  of  lumbar,  and  five  or  fix  pair  of  nervi  facri. 

I  begin  the  enumeration  of  the  vertebral  nerves  by 
thofe  which  go  out  between  the  firft  and  fecond  verte- 
brse  ;  and  the  fituation  of  the  dorfal  or  coftal  nerves, 
which  are  true  intercoflals,  determined  me  to  this  dif- 
pofition,  the  firft  pair  of  thefe  nerves  paffing  between 
the  firfland  fecond  true  ribs. 

As  the  fpinal  marrow  which  furniflies  all  thefe  nerves 
feldom  goes  lower  than  the  firft  or  fecond  vertebra  of 
the  loins,  the  fituation  of  the  fafciculi  of  nervous  fila- 
ments muft  be  different  from  that  of  the  holes  through 
which  they  pafs  ;  and  feveral  of  thefe  fafciculi,  both 
anterior  and  pofterior,  muft  be  longer  than  the  reft. 
This  we  find  from  experience  to  be  the  cafe  in  the  fol- 
lowing manner. 

The  fafciculi  of  nervous  filaments  of  the  medulla  fpi- 
nalis, which  produce  the  cervical  nerves,  run  more  or 
iefs  tranfverfely  toward  each  fide  from  their  origin  to 
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their  paffage  through  the  intervertebral  holes.  The 
fafciculi  which  form  the  dorfal  nerves  run  a  little  ob- 
liquely downward  from  their  origin  to  the  intervertebral 
holes ;  and  thofe  which  form  the  lumbar  nerves  run 
down  more  and  more  longitudinally  from  the  medulla 
to  the  holes  by  which  they  go  out. 

Therefore  the  cervical  fafciculi  are  very  fliort  in  the 
fpinal  canal ;  the  dorfal  fafcicuU  are  longer,  and  the 
fafciculi  from  the  loins  and  os  facrum  very  long.  It 
muft  likewife  be  obferved,  that  the  fafciculi  of  the  four 
loweft  pairs  of  the  cervical  nerves,  and  firft  pair  of  the 
dorfal  nerves,  are  broader  and  more  compounded  than 
the  following,  becaufe  the  brachial  nerves  are  a  comi- 
ruation  of  thefe.  The  filaments  belonging  to  the  lum- 
bar nerves,  and  thofe  of  the  os  facrum,  are  likewife 
very  broad,  and  made  up  of  numerous  filaments,  as  be- 
ing the  roots  of  the  large  nerves  which  go  to  the  lower 
extremities.    The  dorfal  filaments  are  very  fmall. 

The  cervical  and  lumbar  fafciculi  are  not  only  broad- 
er and  made  up  of  more  filaments  than  the  dorfal,  but 
alfo  fituated  much  clofer  to  each  other,  the  lumbar  faf- 
ciculi being  flill  more  fo  than  the  cervical  f  v/hereas  in 
the  dorfal,  a  confiderable  interflice  is  left  between  the 
fafciculi. 

Thefe  lumbar  fafciculi,  from  their  origiii  to  the  ex- 
tremity of  the  OS  facrum,  form,  through  the  whole  ca- 
nal of  the  lumbar  vertebras  and  of  the  os  facrum,  a 
large  bundle  of  nervous  ropes,  called  by  anatomifls 
Cauda  equma,  becaufe  of  feme  refemblance  which  it 
bears  to  a  horfe's  tail,  efpecially  when  taken  out  of  the 
cana],  and  extended  in  clear  water. 

Though  the  medulla  fpinalis  ends  at  the  firft  vertebra 
of  the  loins,  the  vagina  of  the  dura  mater  by  which  it 
is  inveflcd,  is  continued  through  the  reft  of  the  bony 
canal  all  the  way  to  the  extremity  of  the  os  facrum, 
and  involves  the  great  bundle  or  cauda  equina,  the 
cords  of  which  pierce  it  on  each  fide  nearly  oppofite  to 
the  places  where  they  pafs  through  the  intervertebral 
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holes,  and  the  anterior  holes  of  the  os  facrum,  almofl: 
in  the  fame  manner  as  was  faid  above  in  defcribing  the 
general  formation  of  the  vertebral  nerves. 

This  vagina  of  the  dura  mater  being  feparated  from 
the  canal  of  the  vertebra,  and  the  lateral  elongations 
which  ferve  for  particular  vaginas  to  the  cords  being 
cut  off,  it  prefently  flirinks  up  and  contrafts  in  the  fame 
manner  as  all  the  other  elaftic  parts  of  the  human  bo- 
dy ;  for  inftance,  as  an  artery  does  when  cut  tranf- 
verfely  foon  after  death.  Therefore  its  true  length 
muft  be  taken  while  it  is  z;2  Jitu,  and  likewife  the  true 
fituation  of  the  lateral  elongations. 

From  all  this  a  conclufion  may  be  drawn  of  great 
importance,  not  only  in  anatomical  and  philofophical 
inquiries,  but  alfo  for  underftanding  local  difeafes, 
wounds,  &c.  which  is,  that  when  we  have  occafion  to 
confider  any  particular  nerves  near  the  vertebra:  of  the 
back  or  loins,  or  near  the  os  facrum,  we  muft  remem- 
ber, that  in  the  fpina  dorfi,  the  origin  of  thefe  nerves 
is  not  even  with  their  paifage  out  of  the  fpine,  but  pro- 
portionably  higher.  If,  for  inftance,  we  inquire  about 
any  of  the  loweft  nervi  facri  near  the  os  coccygis,  we 
muft  not  ftop  at  the  extremity  of  the  os  facrum,  but 
trace  its  origin  as  high  as  the  laft  vertebra  of  the  back, 
or  firft  of  the  loins. 

The  membrana  arachnoides  accompanies  the  origi- 
ral  fafciculi  feparately,  to  their  paifage  through  the  la- 
teral elongations  of  the  dura  mater,  forming  a  kind  of 
duplicature,  breaks,  or  difcontinuations,  between  the 
cords  which  run  in  the  vagina  of  the  dura  mater.  The 
internal  lamina  of  the  pia  mater,  or  the  pia  mater  Am- 
ply, as  it  is  here  reckoned,  adheres  very  clofely  both 
to  the  fafciculi  and  filaments  of  which  they  are  compo- 
fed. 

Among  the  original  produ£lions  of  the  nerves  of  the 
medulla  fpinalis,  we  ought  ftill  to  reckon  the  formation 
of  the  nervi  accelTorii  of  the  eighth  pair,  or  of  thofe 
that  I  call  fy}npatbetici  medi'u    They  arife  from  the  la- 
teral 
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teral  parts  of  this  medulla  by  feveral  filaments,-  about 
the  third  or  fourth  vertebrae  of  the  neck,  and  fome- 
times  lower.  And,  if  my  memory  does  not  fail  me, 
I  once  traced  them  to  the  middle  of  the  back.  They 
run  up  on  each  fide  between  the  anterior  and  pofterior 
ranks  of  the  nervous  fafciculi,  increafing  gradually  in 
fize  by  the  acceflion  of  new  filaments  from  the  pofte- 
rior  fafciculi. 

Having  reached  above  the  firfl:  vertebra  of  the  neck, 
they  have  a  kind  of  adhefion  or  communication  with 
the  neighbouring  ganglions  of  the  nervi  fub-occipitalcs, 
or  thofe  of  the  tenth  pair.  Above  this  adhefion  they 
receive  two  filaments  each,  from  the  back-fide  of  the 
medulla,  and  afterwards  continue  their  courfe  towards 
the  great  occipital  foramen.  As  they  enter  the  cranium, 
they  communicate  with  the  nerves  of  the  ninth  and 
tenth  pairs ;  and  afterwards  they  join  thofe  of  the  eighth 
pair,  with  which  they  return  out  of  the  cranium. 

§  8.  Bhoi-veJ[eU  of  the  brain  and  medulla  fpinalis. 

Arteries.  The  arteries  which  fupply  the  cerebrum, 
cerebellum,  and  medulla  oblongata,  come  partly  from 
the  carotids  which  enter  the  cranium  through  the  ca- 
nals in  the  apophyfes  petrofse  of  the  offa  temporum, 
and  partly  from  the  vertebrales  which  enter  by  the  great 
occipital  foramen,  and  fend  off  the  arteriae  fpinales  into 
the  canal  of  the  fpine  for  the  medulla  lodged  there. 

All  thefe  arteries  are  divided  into  feveral  branches, 
which  fend  out  a  great  number  of  ramifications  diftri- 
buted  through  both  fubftances  of  the  brain,  and  thro' 
the  whole  extent  of  the  pia  mater.  The  dura  mater, 
both  of  the  cerebrum  and  cerebellum,  has  arteries  pe- 
culiar to  it,  which  have  been  already  defcribed. 

The  internal  carotid  on  each  fide  enters  the  cranium 
by  the  great  canalis  petrofus,  in  an  angular  or  winding 
courfe,  as  was  obferved  in  the  defcription  of  the  flvde- 
ton.    The  inner  furface  of  this  canal  is  lined  by  a  pro- 
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duaion  common  to  the  dura  mater  and  inferior  pericra- 
nium ;  to  which  the  artery  adheres  only  by  a  loofe  fila- 
mentary fubllance,  in  which  the  plexiform  filaments 
run  that  belong  to  the  great  fympathetic  nerve,  com- 
monly called  the  intercojlal. 

Having  pafled  through  the  bony  canal,  it  imme- 
diately bends  upward  toward  a  notch  in  the  fphenoidai 
bone,  and  through  that  notch  it  enters  the  cranium. 
Immediately  after  this,  it  penetrates  the  cavernous  finus 
on  the  fide  of  the  fella  fphenoidalis ;  where  having 
formed  a  third  curvature,  it  goes  out  from  it,  from 
below,  upwards  ;  and  is  bent  a  fourth  time  round  the 
anterior  clinoide  apophyfis,  from  before  backward. 
By  this  courfe  it  is  in  a  manner  bathed  in  the  blood  of 
the  cavernous  finus,  together  with  the  third,  fourth, 
fifth,  and  fixth  pairs  of  nerves. 

After  this  fourth  curvature,  the  internal  carotid  ha- 
ving now  reached  the  fide  of  the  infundibulum,  and 
confequently  being  very  near  its  fellow,  thefe  two  ar- 
teries communicate  fometimes  by  a  very  fhort  tranf- 
vcrfe  arterial  produaion.  At  this  place  each  of  them, 
*'  after  fending  a  branch  through  the  foramen  opticuni 
to  the  eye,'*  divides  into  two  principal  branches,  one 
anterior,  the  other  poflerior  ;  and  fometimes  into  three, 
in  which  cafe  there  is  a  middle  branch  between  the  two 
former. 

The  anterior  branch  runs,  firft  of  all,  forward  under 
the  bafis  of  the  cerebrum,  feparating  a  little  from  the 
fame  branch  of  the  other  carotid.  They  approach 
each  other  again  under  the  interftice  between  the  two 
olfaftory  nerves,  communicating  by  a  very  fliort  ana- 
ftomofis,  and  fending  fmall  twigs  to  that  pair  of  nerves. 
They  afterwards  feparate,  being  each  divided  into  two 
or  three  rami. 

The  firfl:  ramus  of  the  anterior  branch  goes  to  the 
anterior  lobe  of  the  cerebrum.  The  fecond,  which  is 
fometimes  double,  is  inverted  on  the  corpus  callofum, 
to  which  it  gives  ramifications,  as  alfo  to  the  falx  of  the 
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dura  mater  and  middle  lobe  of  the  cerebrum.  The 
third,  which  is  Ibnietimes  a  diRina  branch,  fometimes 
only  an  additional  ramus  to  the  fecond,  goes  to  the 
pofterior  lobe  of  the  cerebrum.  I'his  third  ramus  is 
fometimes  fo  confiderable  as  to  deferve  to  be  reckoned 
the  middle  branch  of  the  three  principal  ones. 

The  pofterior  branch  communicates  firil:  of  all  with 
the  vertebral  artery  of  the  fame  fide,  and  then  is  divi- 
ded into  feveral  rami  on  the  fuptrficicd  circumvolutions 
of  the  cerebrum,  and  between  thefe  circumvolutions  all 
the  way  to  their  bottom.  The  anterior  and  middle 
branches,  when  there  are  three,  diltribute  the  fame 
kind  of  ramifications  to  the  circumvolutions,  and  to 
their  interftices. 

/\ll  thcfe  different  ramifications  run  on  the  duplica- 
ture  of  the  pia  mater,  from  which  they  receive  a  kind 
of  additional  coais  ;  and  the  capillaries  being  dillributed 
Upon  it  in  a  reticular  manner,  do  afterwards  penetrate 
the  cortical  and  medullary  fubftance ;  in  which  laft 
they  terminate  infenfibly. 

The  vertebral  arteries  enter  through  the  great  occi- 
pital foramen,  having  firfl  pierced  on  each  fide  the 
elongations  of  the  dura  mater  at  the  fame  place  where 
the  i'ub-occipital  nerves,  or-  thofe  of  the  tenth  pair, 
pierce  it  as  they  go  out ;  the  arteries  in  this  place  lying 
above  the  nerves. 

At  their  entry  into  the  cranium  they  fend  each  feve- 
ral ramifications  to  the  cauda  of  the  mc  dulla  oblongata, 
and  to  the  corpora  olivaiia  and  pyramidalia  :  which  ra- 
mifications are  diflributed  on  the  fides  of  the  fourth 
ventricle  ;  produce  the  plexus  choroides ;  are  fpread 
on  the  whole  furface  of  the  cerebellum ;  infinuate 
themfelves  between  the  ftrata,  always  invefled  by  the 
duplicature  of  the  pia  mater ;  and  are  at  length  lofl:  in 
both  fubftances  of  the  cerebellum. 

Afterwards  the  two  vertebral  arteries  turn  toward 
each  c)ther,  for  the  moft  part  immediately  under  the 
pofterior  edge  of  the  great  tranfvcrfe  or  femi-annular 
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protuberance  oF  the  medulla  oblongata,  where  they 
unite  and  form  one  common  trunk.  This  trunk  palTes 
direftly  from  behind  forward,  under  the  middle  of  the 
great  protuberance,  and  partly  in  the  middle  groove  of 
the  convex  furface  of  that  protuberance,  at  the  anterior 
edge  of  which  it  terminates. 

in  its  paflage  through  the  groove,  this  trunk  fends 
off  feveral  fmall  branches  on  each  fide,  which  furround 
tranfverfely  the  lateral  portions  of  the  protuberance, 
being  partly  lodged  in  the  fmall  lateral  grooves  of  thefe 
portions.  Thefe  lateral  branches  are  afterwards  diftri- 
buted  to  the  neighbouring  parts  of  the  cerebrum,  ce- 
rebellum, and  medulla  oblongata. 

This  common  or  middle  trunk  of  the  vertebral  arte- 
ries having  reached  the  edge  of  the  great  protuberance, 
is  divided  again  into  fmall  branches ;  each  of  which 
foon  communicates  with  the  trunk  of  the  internal  caro- 
tid on  the  fame  fide.  Inflead  of  this  bifurcation,  the 
two  laft  or  mofb  anterior  lateral  branches  fend  each 
fometimes  a  fmall  branch  forward,  which  form  the  ana- 
ftomofes  with  the  internal  carotids. 

The  principal  arteries  of  the  medulla  fpinalis,  called 
commonly  arteria  fpinales,  are  two  in  number,  one 
anterior  and  one  pofterior,  lodged  in  the  grooves  by 
which  the  medulla  is  divided  into  lateral  portions  on 
both  fides.  They  arife  from  the  vertebral  arteries,  a 
little  above  the  great  occipital  foramen,  where  thefe  ar- 
teries fend  each  a  fmall  ramus  downward,  as  foon  as 
they  enter  the  cranium  j  and  having  got  under  the  ex- 
tremity of  the  medulla  oblongata,  they  fend  off  two 
other  branches  backward. 

The  firlt  two  branches  uniting  foon  after  their  origin, 
form  the  artcria  fpinalis  anterior,  which  runs  down 
within  the  canal  of  rhe  vertebra;  along  the  anterior 
groove  of  the  medulla.  The  other  two  fmall  branches 
are  inverted  on  the  fides  of  the  medulla  oblongata,  and 
from  thence  running  backward,  they  unite  much  in  the 
fame  manner  with  the  firfl  two,  and  form  the  arteria 
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fpinalis  pofterior,  which  runs  down  along  the  pofterior 
groove  of  the  medulla  fpinalis. 

The  two  fpinal  arteries,  in  their  courfe  downward  a- 
long  the  medulla,  fend  off  on  each  fide  lateral  ramifi- 
cations, by  which  they  frequently  communicate  with 
each  other,  and  likewife  with  the  vertebral  arteries  o£ 
the  neck,  with  the  intercoftals,  and  rometim.es  they  are 
in  a  manner  fplit  for  a  little  way,  and  then  unite 
again. 

The  veins  of  the  cerebrum  and  cerebellum,  &c.  may 
in  general  be  looked  upon  as  not  only  forming  the  Ion- 
gitudinal  finus  of  the  dura  mater,  and  the  two  great 
lateral  fmufes,  but  alfo  all  the  inferior  fmufes  of  that 
membrane  ;  in  all  which  fmufes  the  veins  terminate  by 
different  trunks,  in  the  manner  already  faid  in  the  de- 
fcription  of  the  great  fuperior  fmus.  Their  principal 
ramifications  accompany  all  the  cortical  circumvolu- 
tions of  the  cerebrum,  and  directions  of  the  ftrata  of 
the  cerebellum,  running  always  in  the  duplicature  of 
the  pia  mater.  The  veins  of  the  plexus  choroides,  ia 
■general,  are  of  the  number  of  thofe  already  men- 
tioned. 

The  veins  of  the  medulla  fpinalis  terminate  partly  in 
the  fuperior  extremities  of  the  two  vertebral  veins, 
partly  in  the  two  venal  ropes  termed  finus  venoft,  which 
run  down  both  ways  laterally  on  the  anterior  convex 
fide  of  the  produdion  of  the  dura  mater,  and  form  at 
different  diftances  reciprocal  communications,  by  femi- 
annular  arches,  as  by  fo  many  fubordinate  finufes. 
The  two  longitudinal  fmufes  communicate  likewife  in 
their  paffage  with  the  vertebral  veins,  in  the  fame  man- 
ner as  the  neighbouring  arteries. 


§  9-  W^s  of  ihe  Brain,  and  of  its  appendages  in  general. ' 

We  are  obliged  to  the  great  Malpighi  for  the  firil 
and  beft  inftruftions  concerning  the  manner  of  exami- 
nmg  the  ftrudure  of  the  brain,  efpecially  that  of  the 
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two  fubftances  of  which  it  is  made  up,  and  for  putting 
us  in  a  condition  to  be  able  to  conjedure  fotnething 
about  its  ufes.  The  experiments  and  obfervations  of 
that  illuflrious  and  faithful  fearcher  into  nature,  having 
been  repeated  by  feverai  excellent  philofophers,  and 
confirmed  by  comparative  anatomy,  leave  us  no  room 
to  doubt  that  the  brain  is  a  fecrctory  organ,  or,  as  it  is 
called  by  anatomifts,  a  gland. 

It  is  to  no  purpofe  to  difpute  about  words,  when  we 
are  agreed  as  to  things  themfelves.  Anatomifts  have, 
for  many  years  paft,  underftood  by  the  word  gland^  an 
organ  fitted  to  feparate  fome  particular  fluid'froni  the 
mafs  of  blood,  as  univerfally  as  they  mean  by  the  word 
imifcle  all.  forts  of  flediy  fibres  capable  of  contraction 
and  this  lafl  term  might  be  cavilled  at  and  rejeded  as 
juftly  as  the  other. 

The  whole  matter  of  fccretions  muft  be  owned  to  be 
very  obfcure ;  but  it  is- to  be  hoped  that  the  brain  and 
liver  will  fonie  time  or  other  lead  us  fo  far  from  the 
knowledge  of  it,  as  at  leafl:  to  be  able  to  diftinguilli 
truth  from  falfehood. 

The  greyifli  or  afli  colour  of  the  cortical  fubftance  is 
not  the  eticd  of  a  particular  mixture  of  red  and  white  ; 
at  leaft  we  have  no  experiment  to  prove  it.  The  blood 
indeed  gives  this  fubftance  a  flight  reddiili  cafl ;  but 
the  afli-colour,  which  feems  to  be  the  charaderidic  of 
the  ftrudure  of  thefe  fecretory  organs,  is  not  owing  to 
that,. 

We  learn  from  M.  Ruyfch's  anatomical  injedions, 
that  the  cortical  fubftance  is  chiefly  compofed  of  velTels ; 
that,  by  making  thefe  veflels  fwini  in  a  clear  pellucid  li- 
quor, their  extremities  reprefent  an  infinite  number  of 
fine  bruflies  or  vafcular  tufts ;  and  that  his  injedion 
nils  even  the  fmalleft  filaments  of  thefe  tufts.  He  tells 
us  likewife,  that  in  thefe  lafl:  filaments  the  flcudure  is 
altered  ;  and  that  by  the  mechanifm  of  this  change,  the 
fundions  attributed  to  glands  -may  be  performed. 

But  ftili  thefe  injedions  and  preparations  do  not  un- 
ravel 
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ravel  the  myftery  :  neither  is  the  exiftence  of  thefe  pen- 
cils or  tufts  fufficiently  demonftrated  ;  for  they  are  only 
the  lafl.  extremities  of  the  finall  arteries  macerated  in- 
water,  or  fome  other  Hquor,  after  being  injefted,  and 
then  artfully  feparated  from  the  other  cifentivvl  parts  of 
the  organ. 

In  the  firfl;  place,  they  are  feparated  from  the  venal 
extremities  which  muft  anlwer  to  thefe  tufts,  in  what 
manner  foever  that  be  brought  about.  Secondly,  they 
are  feparated  from  the  membranous  filaments  of  the 
pia  mater,  which  in  the  natural  flate  tie  thefe  arterial 
extremities  to  each  other,  and  give  them  a  different 
difpofition  from  that  of  tufts  or  pencils.  Thirdly,  by 
this  feparation,  the  arterial  extremities  are  feparated 
from  their  connedions  with  the  medullary  fubftance:; 
which  both  experiments  and  comparative  anatomy  fhow 
to  be  fibrous. 

It  is  nowife  furprifing,  that  thefe  capillary  extremities^ 
thus  ftripped,  fliould  float  loofely  and  freely  when  mo- 
ved in  a  fluid,  and  that  they  fliould  put  on  the  appear- 
ance of  pencils  or  tufts,  being  in  this  ftate  only  the 
truncated  extremities  of  fmall  veffels.  When  we  con- 
fidcr  thefe  circumftances  attentively,  we  find  ourfelves 
•obliged  to  return  to  the  fmall  glandular  bodies  and  fol- 
liculi,  &c.  of  Malpighi ;  of  which  in  another  place  .; 
and  at  the  fame  time  we  mult  acknowledge,  that 
Ruyfch's  fine  injeftions  have  difcovered  thefe  minute 
bodies  to  be  of  a  vafcular  fubflance,  the  flructure  of 
which  we  are  ilill  ignorant  of. 

In  a  word,  Malpighi  has  difcovered  the  glandular  tu- 
bercles and  foUiculi,  without  deflroying  their  natural 
connections.  Ruyfch  has  difcovered  a  confiderable  part 
■of  their  ftrufture  by  deftroying  their  connexions.  We 
are  therefore  very  much  beholden  to  both  thefe  illu- 
flrious  anatomifts ;  and  it  is  only  by  joining  their  ob- 
fervations  to  each  other  that  we  can  ever  be  able  to 
form  an  idea  of  the  fecretory  organs,  which  will  anfwer 
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all  the  phsenomena  concerning  the  different  fecretions 
in  the  human  body. 

The  infinite  number  of  thefe  fmall  fecretory  cluflers, 
ftrain  or  filter  the  mafs  of  blood  carried  to  them  by  the 
numerous  ramifications  already  mentioned,  and  fepa- 
rate  from  it  an  exceffively  fine  fluid;  the  remaining  blood 
being  conveyed  back  by  the  fame  number  of  venal  ex- 
tremhies  into  the  fmufes  of  the  dura  mater,  and  from 
thence  into  the  jugular  and  vertebral  veins. 

This  fubtle  fluid,  called  commonly  animal fplrit,  ner- 
vous juice^  or  liquor  of  the  nerves ^  is  continually  forced 
into  the  medullary  fiibres  of  the  white  portion  of  the 
cerebrum,  cerebellum,  medulla  oblongata,  and  me- 
dulla fpinalis  ;  and,  by  the  intervention  of  thefe  fibres, 
fupplies  and  fills  the  nerves,  which  are  a  continuation 
of  them. 

AW  the  nervous  ropes,  as  they  pafs  through  the  fo- 
ramina of  the  cranium  and  vertebree,  are  accompanied 
by  particular  elongations  of  the  pia  and  dura  mater. 
Thofe  of  the  dura  mater  ferve  them  for  vagina  in  their 
paffage  through  the  bony  openings.  Thofe  of  the  pia 
mater  not  only  accompany  and  invefl  each  nervous 
rope,  but  alfo  form  internal  fepta  between  all  the  fila- 
ments of  which  each  rope  confiflis.  It  is  known  from 
many  experiments,  that  the  nerves  are  the  primitive  or 
original  organs  of  all  mufcular  inotion  and  of  all  animal 
fenfation  ;  and  that  thefe  two  functions  depend  in  ge- 
neral on  the  brain :  but  we  are  ignorant  of  the  nature 
of  this  dependence,  and  of  the  particular  ufes  of  the 
medullary  fibres  of  the  nervous  fluid,  and  of  the  mem- 
branous productions  which  accompany  the  fibres  and 
nerves. 

Neither  is  there  any  thing  certain  in  what  has  been 
faid  concerning  the  defign  or  particular  ufcs  of  the  fu- 
perficial  conformation  of  the  cerebrum  and.  cerebellum, 
or  of  the  difl^erent  configuration  of  their  turnings,  cir- 
cumvolutions, eminences,  depreflions,  expanfions,  and 
various  folds.    It  may  be  affirmed  in  general,  that  by 
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tTiis  ftrufture  the  extent  of  the  fecretory  organ  of  the 
nervous  fluid  is  increafed  very  confiderabiy,  and  the 
particular  funftions  of  each  nervous  rope  diftinguiflied, 
and  likewife  their  general  and  reciprocal  correfpond- 
ence,  both  in  regard  to  the  exquifitenefs  of  the  organs 
of  fenfation,  and  the  adivity  of  the  organs  of  motion. 

The  falx  of  the  dura  mater  hinders  one  portion  of 
the  cerebrum  from  preffing  on  the  other,  when  we  lie 
on  one  fide.  The  tranfverfe  feptum  ferves  for  a  tent 
to  the  cerebellum,  and  defends  it  from  a  mortal  com- 
preflion,  which  it  muft  otherwife  be  liable  to  from  the 
cerebrum,  efpecially  when  we  walk  or  jump. 

The  feptum  and  productions  of  the  pia  mater  con- 
ned and  ftrengthen  all  the  circumvolutions,  divifions, 
and  ridges,  of  the  cerebrum,  cerebellum,  &c.  and  fu- 
ftain,  in  a  general  and  almofl  incoraprehenfible  man- 
ner, all  the  branches  and  ramifications  of  the  blood- 
veifels,  all  the  medullary  filaments,  arid  all  the  elonga- 
tions and  ropes  that  depend  on  thefe. 

J  lo.  J  Dijfertation  on  the  Anatomy  of  the  Brain,  byM.  Steno, 
read  in  the  JJembly  held  Jf.  Thevenot'j-  Hovfe  in  the 
year  i658. 

Gentlemen, 
Inflead  of  promifing  that  I  fhall  fatisfy  your  curiofity 
in  what  relates  to  the  anatomy  of  the  brain,  1  begin  by 
publicly  and  frankly  owning  that  I  know  nothing  ofrbe 
-matter.  I  wifli  I  were  the  only  perfon  under  a  ncceffiiy 
of  talking  in  this  manner,  becaufe  1  might  in  time  be- 
come acquainted  with  what  others  know  ;  and  it  would 
be  a  great  bleffing  to  mankind,  if  this  moft  delicate 
part,  and  which  is  liable  to  fo  many  dangerous  difea- 
fes,  were  as  well  underflood  as  the  generality  of  anato- 
niifts  and  philofophers  imagine  it  to  be.  In  this,  few 
imitate  the  fincerity  of  Silvius,  who  never  talks  pofi- 
tivcly  concerning  the  brain,  though  he  has  been  at  more 
fains  about  it  than  any  man  that  I  know.    The  num- 

F  4  ber 


8q 


THE  BRAIN, 


Part  VI.  * 


ber  of  thofe  who  think  every  thing  eafy,  is  infinitely  the 
greateft  ;  and  they  give  us* the  hiftory  of  the  brain,  and 
clifpolition  of  its  parts,  with  the  fame  confidence  and 
aflurance,  as  if  they  had  been  prefent  at  the  formation 
of  this  furprifing  machine,  and  had  been  let  into  all  the 
defigns  of  the  great  Architect.  Though  the  number  of 
thelc  pofitive  gentlemen  may  be  very  great,  and  though 
I  cannot  pretend  to  anfwer  for  the  fentinients  of  all  uie 
reft,  1  am  nevertheleis  very  much  convinced,  that  they 
who  fearch  for  folid  knowledge,  will  find  nothing  fatif- 
fadory  in  all  that  has  been  written  about  the  brain.  It 
it  very  certain  that  it  is  the  principal  organ  of  the  foul, 
and  the  inllrument  by  which  it  works  very  wonderful 
cffcfts.    The  foul,  which  imagines  it  can  penetrate  into 
every  thing  without  it,  and  that  nothing  in  the  world 
can  fet  bounds  to  its  knowledge,  is  nevertheiefs  utterly 
at  a  lofs  to  dcfcribe  its  own  habitation,  and  is  no  wiiere 
more  to  feek  than  at  home.    "VVe  need  only  view  a  dif- 
fedlion  of  that  large  mafs  tlje  brain,  to  have  ground  to 
bewail  our  ignorance.    On  the  very  iurface  you  fee 
varieties  which  deferve  your  admiration  :  but  when 
you  would  look  into  its  inner  fubltancc,  you  are  utterly 
in  the  dark,  being  able  to  fay  nothing  more,  than  that 
there  are  two  fubltances,  one  greyifh,  the  other  white, 
which  lafi:  is  continuous  with  the  nerves  dillributed  all 
over  the  body  ;  that  the  greyilh  fubftance  fcrves  in 
fome  places  for  a  cortex  to  the  white,  and  that  in 
other  places  it  feparates  the  white  filaments  from  each 
other. 

If  we  are  afl^cd  what  thefe  fubflances  are,  in  what 
manner  the  nerves  are  joined  in.  the  white  fubflancc, 
or  how  far  their  extremities  penetrate  into  it?  all  we 
can  do  ia  to  own  oiir  ignorance,  except  we  be  refolved 
to  increafe  the  number  of  thofe  who  prefer  the  applaufe 
of  the  public  to.  fincerity  and  truth.  For  to  fay  that 
the  white  fubflance  is  only  an  uniform  body  like  wa.x, 
without  any  art  concealed  in  it,  would  be  to  think  too 
meanly  of  this  great  mallerpiece  of  nature.    We  are 


Chap.  I.       AND  ITS  APPENDAGES.  H 


fure,  that  wherever  there  are  fibres  in  the  body,  they 
always  obferve  a  certain  regular  order,  more  or  lels 
complex  in  proportion  to  the  functions  for  which  they 
are  appointed.  If  this  fubftance  is  every  where  fibrous, 
as  it  appears  in  many  places  to  be,  you  muft  own  that, 
thefe  fibres  are  difpofed  in  the  molt  artful  manner ; 
fince  all  the  diverfity  of  onr  fenfations  and  motions  de- 
pends upon  them.  We  admire  the  contrivance  of  the 
fibres  of  every  mufcle,  and  ought  fiill  more  to  admire 
thtir  difpofition  in  the  brain,  where  an  infinite  number 
of  them,  contained  in  a  very  fmall  fpace,  do  each  exe- 
cute their  particular  offices  without  confufion  or  difor- 
der. 

The  ventricles  or  cavities  of  the  brain  are  no  lefs  un- 
known than  its  fubflance.  They  who  place  the  animal 
fpirits  there,  think  they  are  as  much  in  the  right  ar 
they  who  make  them  receptacles  of  the  excrements  ; 
but  they  are  both  equally  puzzled  when  they  are  de- 
fired  to  explain  the  origin  of  thefe  fpirifes  and  excre- 
ments. They  may  come  froni '  the  veilels  found  in 
thefe  cavities  as  well  as  from  the  fubilance  of  the 
brain  ;  and  it  is  equally  dilEcult  to  determine  how  they 
get  out. 

Amnng  thofe  who  place  the  animal-fpirits'  in  the 
ventricles,  fome  make  them  pafs  from  the  anterior  to 
the  poflerior  ventricles,  there  to  meet  with  the  entries 
of  the  nerves;  v/hile  others  affirm,  that  thefe  entries  are 
in  the  anterior  ventricles.  Some  imagine,  that  the  ex- 
crements of  the  brain  are  contained  in  the  ventricles, 
becaufe  they  fee  fomething  like  excrements  there  ;  but 
they  own  that  there  is  a  ready  paflage  for  them  from  the 
brain  down  to  the  medulla,  as  into  the  infundibulum ; 
and  fuppofing  they  go  into  the  infundibulum,  they 
may  be  carried  from  thence  into  the  finufes  of  the  dura 
mater  ;  and  there  is  fome  reafon  to  believe  that  they  , 
may  have  an  immediate  pafTage  into  the  eyes,  nares,  and 
mouth. 

We  are  (till  more  uncertain  about  what  relates  to  the 
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-animal-rpirits.  Are  they  blood,  or  a  particular  fub- 
Hance  feparated  from  the  chyle  by  the  glands  of  the 
mefentery  ?  or  may  they  not  be  derived  from  a  lym- 
phatic ferum  ?  Some  compare  them  to  fpirit  of  wine, 
and  it  may  be  doubted  whether  they  are  not  the  matter 
of  light.  Our  common  diffedions  cannot  clear  up  any 
of  thefe  difficulties. 

The  true  manner  of  differing  the  brain  is  as  little 
known  as  its  fubftance.  1  need  not  mention  the  me- 
thod of  cutting  it  into  flices,  becaiife  it  is  owned  by 
every  body  that  nothing  can  be  learned  that  way.  The 
fecond  method  of  unfolding  all  the  plicae  is  fomething 
more  artful ;  but  it  only  fhows  us  the  outer  furface  of 
what  we  want  to  know,  and  even  that  very  imper- 
feaiy. 

The  third  method  of  unfolding  the  plicae,  and  fepa- 
rating  the  two  fubftances,  goes  no  further  than  the  fur- 
face of  the  medulla.  Thefe  three  methods  have  been 
differently  combined  ;  and  they  may  be  ftill  more  di- 
verfified,  according  as  they  are  executed  longitudinally, 
tranfverfely,  &c. 

As  for  my  own  part,  it  is  my  opinion,  that  the  true 
method  of  dilfeflion  would  be  to  trace  the  nervous  fi- 
laments through  the  fubftance  of  the  brain,  to  fee  which 
way  they  pafs,  and  where  they  end  ;  but  this  method  is 
accompanied  with  fo  many  difficulties,  that  I  know  not 
whether  we  may  hope  ever  to  fee  it  executed  without  a 
particular  manner  of  preparing.  The  fubftance  of  the 
brain  is  fo  foft,  and  the  fibres  fo  tender,  that  they  can 
hardly  be  touched  without  breaking.  Since,  therefore, 
anatomy  has  not  hitherto  arrived  to  that  degree  of  per- 
feftion,  as  to  make  the  true  difteftion  of  the  brain,  let 
^s,  without  flattering  ourfelves  any  longer,  freely  ac- 
3s;nowledge  our  ignorance,  that  we  may  not  firft  deceive 
iOurfelves,  and  others  afterwards,  by  promifing  to  fhow 
.them  the  true  ftru6lure  of  this  organ. 
^  i  fllould  tire  your  patience  inftead  of  entertaining  you, 
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were  I  to  mention  particularly  all  the  difputes  that  have 
arifen  about  the  brain  :  books  are  but  too  full  of  them; 
and  therefore  I  (hall  only  relate  the  principal  miftakes 
that  ftill  fubfift  among  anatomifts,  and  which  may  be 
correfted  by  anatomy  ;  and  they  may  be  reduced  to 
thefe  heads.  Some  pretend  to  fhow  parts  in  the  brain 
as  feparate,  which  are  only  a  continuance  of  the  fame 
fubftance;  and  others  would  perfuade  us,  that  the  parts 
touch  each  other  without  any  connexion,  though  they 
are  vifibly  joined  together  by  filaments  or  veffels.  Some 
fituate  the  parts  in  the  manner  which  is  moft  agreeable 
to  the  fyftems  they  have  framed,  without  confidering 
that  they  are  quite  otherwife  fituated  by  nature.  They 
fhow  you  the  pia  mater,  for  inftance,  in  places  where  ^ 
it  never  was ;  and  do  not  fee  the  dura  mater  in  places 
where  it  is  very  vifible  ;  and,  in  cafe  of  need,  they 
will  make  the  very  fubftance  of  the  brain  pafs  for  a 
membrane. 

I  have  too  good  an  opinion  of  men  of  learning  in  ge- 
neral, to  believe  that  they  do  this  with  a  defign  to  de- 
ceive others ;  but  the  principles  which  they  have  efta- 
bliflied,  and  the  method  of  diffedlion  to  which  they  have 
accuftomed  themfelves,  oblige  them  to  it.  All  anatomifts 
would  demonftrate  the  parts  the  fame  way,  if  they  made 
ufe  of  the  fame  method  j  and  therefore  we  ought  not  to 
be  furprifed  if  their  fyftems  are  very  ill  founded. 

The  ancients  were  fo  far  prepoffefled  about  the  ven- 
tricles as  to  take  the  anterior  for  the  feat  of  common 
fenfe,  the  pofterior  for  the  feat  of  memory  ;  that  the 
judgment,  which  they  faid  was  lodged  in  the  middle, 
might  more  eafily  refleft  on  the  ideas  which  came  from 
either  ventricles.  I  would  only  alkthofe  who  are  ftill  of  the 
fame  opinion,  ^o  give  us  the  reafon  why  we  (hould  be- 
lieve them,  for  there  is  nothing  fatisfaclory  in  all  that  has 
been  hitherto  faid  in  favour  of  it ;  and  as  that  fine  arch-  : 
ed  cavity  of  the  third  ventricle  where  they  placed  the 
throne  of  judgment  does  not  fo  much  as  exift,  we  may 
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eafily  fee  what  judgment  is  to  be  pronounced  on  the  reft 
of  this  fyfleni. 

Willis  is  the  author  of  a  very  fingular  hypothefis. 
He  lodges  common  fenfe  in  the  corpora  flriata,  the 
imagination  in  the  corpus  callofuui,  and  the  memory  in 
the  cortical  fubflance  :  but  without  being  at  pains  to  en- 
ter into  the  detail  of  his  whole  hypothefis,  we  need  on- 
Jy  make  the  following  remarks  upon  it.  He  defcribes 
the  corpus  (triatum  as  having  two  forts  of  ftriffi,  one 
afcending,  the  other  defcending ;  and  yet,  if  you  fe- 
parate  the  corrical  from  the  white  fubflance,  you  will 
perceive  that  thefe  ftri£e  are  all  of  the  fame  nature,  that 
is,  that  they  are  part  of  the  fubftance  of  the  corpus  cal- 
iofum,  which  runs  toward  the  medulla  fpinalis,  parted 
into  difterent  lamellae  by  the  intervention  of  the  afli- 
coloured  fubftance. 

How  can  he,  then,  be  fure  that  thefe  three  operations 
are  performed  in  the  three  bodies  which  he  pitches  up- 
on ?  Who  is  able  to  tell  us  whether  the  nervous  fibres 
begin  in  the  corpora  fl;riata,  or  if  they  pafs  through  the 
corpus  callofum  all  the  way  to  the  cortical  fubftance  ? 
We  know  fof  little  of  the  true  flruclure  of  the  corpus 
callofum,  that  a  man  of  tolerable  genius  may  fay  about 
it  whatever  he  pleafes. 

M.  Defcartes  knew  too  well  how  imperfect  an  hiftory 
we  have  of  the  human  body  to  attempt  an  expofition  of 
its  true  ftru(3:ure ;  and  accordingly  in  his  Tradatus 
Honune,  his  defign  is  only  to  explain  a  machine  capable 
of  performing  all  the  functions  done  by  man.  Some  of 
his  friends  have  indeed  expreffcd  themfelves  on  this 
fubje6l  differently  from  him ;  but  it  is  evident  from  the 
beginning  of  that  work,  that  he  intended  no  more  than 
what  I  have  faid  ;  and  in  this  fenfe  it  mayjuflly  be  faid 
that  M.  Defcartes  has  gone  beyond  all  the  other  philo- 
•fophers.  He  is  the  only  perfon  who  has  explained  me- 
chanically all  the  human  aftions,  and  cfpecially  thofc  of 
•the  brain.  The  other  philofopbers  defcribe  to  us  the 
Jjuman  body  itfelf.  M.  Defcartes  fpeaks  only  of  a  ma- 
chine 
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chine ;  but  in  fuch  a  manner  as  tn  convince  us  of  the  in- 
fufficit  ncy  of  all  that  has  been  faid  before  him,  and  to 
teach  us  a  method  of  inquiring  into  the  ufes  of  the  parts 
with  the  fame  evidence  with  which  he  demonflrates  the  ' 
parts  of  his  machine  called  a  7;/^;z,which  none  had  done 
before  him, 

We  muft  not  therefore  condemn  M.  Defcartes  the* 
his  fyftem  of  the  brain  fliould  not  be  found  altogether 
agreeable  to  experience:  his  excellent  genius,  "which 
fliines  nowhere  more  than  in  his  Iradatus  de  Homhie^ 
cafts  a  veil  over  the  miftakes  of  his  hypothecs,  efpecial- 
ly  fmce  even  Vefalius  himfelf  and  other  anatoniifts  of 
the  firfl:  rank  are  not  altogether  free  from  fuch  mif- 
tals.es.  And  fmce  we  can  forgive  thefe  great  men  their 
errors,  who  paffed  the  greateft  part  of  their  lives  in  dif- 
fecling,  why  fliould  not  Defcartes  meet  with  the  fame 
indulgence,  who  hti!i>  happily  employed  his  time  in  other 
fpeculations  ? 

The  refped  which  I  and  all  the  world  owe  to  fuch 
fuperior  geniufes,  would  have  inclined  me  to  continue 
only  to  admire  this  treatifcas  containing  the  defcription 
of  a  fine  machine  invented  by  the  author,  if  I  had  noc 
met  with  feveral  petfons  who  would  make  us  beheve 
that  it  is  a  faithful  relation  of  the  mofl  fecret  fprings  of 
the  real  human  body.  Since  thefe  perfons  are  not  con- 
vinced by  Silvius's  repeated  demonftrations,  that  M. 
Defcartes's  defcriptions  do  not  agree  with  what  appears 
in  dilTccling  the  human  body,  I  find  myfelf  obhged  to 
point  out  fome  parts  of  his  fyfl:em,  without  relating  the, 
whole,  in  which  they  muft  fee,  if  they  have  a  mind  to 
be  inftrufted,  the  vaft  difference  there  is  between  De- 
fcartes^s  imaginary  machine  and  the  real  machine  of 
the  human  body. 

The  glandula  pinealis  has  lately  been  the  fubjeft  of 
the  greateft  difputes  touching  the  anatomy  pf  the 
bram  ;  but  before  I  enter  upon  that  matter,  or  cndea- 
your  to  determine  the  place  where  it  lies,  I  muft  firft  give 
Defcartes's  own  opinion  in  his  own  words,  contained 
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in  the  following  paffages,  to  which  I  have  added  feveral 
others  taken  from  the  fame  treatife,  at  the  end  of  this 
difcourfe. 

"  The  furface  of  the  glandula  pinealis  has  a  relation 
"  to  the  inner  furface  of  the  brain. 

"  In  the  concavity  of  the  brain,  the  pores  are  directly 
*'  oppofiteto  thofe  of  the  fmall  gland. 

"  The  fpirits  run  from  all  fides  of  the  gland  into  the 
*'  concavities  of  the  brain. 

"  The  gland  may  perform  its  funftions,  though  it 
"  be  inclined  fometimes  to  one  fide,  fometimes  to  the 
"  other. 

*'  The  fmall  tubes  on  the  furface  of  the  concavities 
"  are  always  turned  to  the  gland,  and  may  eafily  be 
*'  turned  toward  the  different  points  of  this  gland." 

From  all  thefe  paffages,  it  is  certain  that  he  believed 
the  glandula  pinealis  to  lie  entirely  in  the  cavities  of  the 
brain.  And  though,  in  fome  other  places,  he  fays,  that 
it  is  fituated  at  the  entry  of  thefe  cavities,  yet  we  are 
not  to  think  that  this  is  contrary  to  what  he  advances  in 
the  paffages  here  quoted  ;  for  as  it  is  but  a  very  fmall 
body,  it  may  lie  either  at  the  entry,  or  in  any  other 
place  of  the  cavities,  and  yet  flill  be  within  them,  which 
he  declares  to  be  his  opinion  in  many  other  places* 

We  are  now  to  examine  whether  this  opinion  be  not 
contrary  to  experience.  It  is  very  certain,  that  the  ba- 
fis  of  this  gland  reaches  immediately  from  the  paffage  of 
the  third  ventricle  to  the  fourth  ;  but  the  pofterior  part, 
that  is,  one  half  of  the  gland,  may  evidently  be  per-' 
ceived  to  be  altogether  without  the  cavities,  by  only  re- 
moving the  cerebellum,  and  one  or  both  of  the  tu- 
bercles of  the  third  pair,  with  dexterity  and  care ;  up- 
on which  the  pofterior  part  of  the  gland  will  be 
brought  into  view,  arid  yet  no  paffage  will  appear,  by 
which  the  air  or  any  other  fluid  can  pafs  into  the  ven- 
tricles. 

To  prove  that  the  anterior  part  of  the  gland  is  not  in 
the  lateral  cavities,  we  need  only  look  upon  them  after 

they 


Chap.  I.      AND  ITS  APPENDAGES.  &7 


they  have  been  opened,  either  in  Sllvius's  way,  or  in; 
that  of  the  ancients ;  for  the  fubftance  of  the  brain  will 
always  be  found  to  lie  between  thefe  lateral  cavities  and 
the  gland.  The  fame  thing  may  be  demonflrated  with- 
out cutting  the  fubftance  of  the  brain,  by  leparating 
from  its  bafis  the  part  which  contains  thefe  cavities  j 
for  the  gland  will  then  appear  to  be  fo  far  out  of  the 
cavities,  that  it  can  have  no  manner  of  relation  to 
them,  being  hindered  by  the  infertions  by  which  this 
part  is  fixed  to  the  bafis.  The  ancients  knew  very  well 
that  the  fornix  is  not  continuous  with  the  bafis  of  the 
brain,  but  that  it  forms  a  third  cavity  on  its  under  fide^ 
and  by  forcing  in  air  through  the  fiflure  between  the 
tubercles  of  the  fecond  pair,  we  raife  the  fornix,  and 
thus,  by  breaking  the  filaments  which  conneft  it  to  the 
bafis,  a  large  cavity  is  formed  j  from  whence  fome 
have  imagined  that  when  the  fpirits  fwell  the  cavities, 
the  fornix  rifcs,  and  that  all  fides  of  the  furface  of  the 
gland  are  turned  toward  the  cavities. 

I  fay  fome  have  imagined  this;  becaufe,  though  the 
•  fornix  be  raifed  in  the  manner  already  faid,  only  the  an- 
terior furface  of  (he,  gland  can  be  turned  towards  the 
lateral  cavities  ;  but  no  preparation  whatever  can  turn 
the  pofterior  furface  toward  the  pofterior  ventricles. 
But  if  the  brain  has  fuffered  no  violence,  either  in  open- 
ing the  cranium,  forcing  in  air,  or  by  any  other  me- 
thod, the  cavity  of  this  third  ventricle  will  be  found 
very  narrow  at  the  middle,  and  to  contain  nothing  but 
the  great  vein  which  forms  the  fourth  finus,  and  the 
glandular  bodies  which  accompany  this  vein. 

I  own,  that  behind  this  filTurc,  and  immediately  below 
its  pofterior  opening,  there  is  a  cavity  lined  on  the  fore 
and  lateral  parts  by  that  part  of  the  plexus  choroides 
which  runs  up  toward  the  fourth  finus,  and  at  the  back- 
part  clofed  by  the  glandula  pinealis,  the  anterior  por- 
tion of  which  is  perfectly  continuous  ;  and  when  the 
fornix  IS  rernoved,  this  cavity  remains  entire  under  the 
iirlt,  in  the  lhape  of  a  kind  of  inverted  horn. 

What 
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■  What  pek?jtes  fays,  that  the  glandula  pinealis  may 
perforin  its  funaions,  though  it  incHnes  fometimes  to 
one  fide,  fometimes  to  anoiher,  experience  (liows  to  be 
groundlefs  ;  becaufe  it  is  fo  hedged  in  between  all  the 
parts  of  the  brain,  and  fo  fixed  to  them  on  all  fides, 
that  it  cannot  be  moved  in  the  leafl  without  violence, 
and  without  breaking  the  fibres  by  which  it  is  conncft- 
ed.  It  is  eafy  to  fhow  likewife  that  M.  Defcartes  has 
not  reprefented  it  in  its  true  fituation;  which  is  neither 
perpendicular,  as  he  reprefents  it,  nor  inclined  forward, 
as  other  very  great  anatomifts  believe ;  but  its  point  is 
always  turned  toward  the  cerebellum,  and  makes  nearly 
half  a  right  angle  with  the  bafis. 

The  fuppofcd  connedion  of  this  gland  with  the  brain 
by  means  of  arteries,  is  likewife  groundlefs  ;  for  the 
whole  bafis  of  the  gland  adheres  to  the  brain,  or  rather 
tiie  iubdance  of  the  gland  is  continuous  with  that 
of  the  brain,  though  the  contrary  be  affirmed  by  De- 
fcartes. 

The  hypothefis  of  arteries  meeting  round  the  gland, 
and  from  thence  running  up  to  the  great  euripus,  as  it 
is  called,  is  of  great  moment  in  Defcartes's  fyftem,  be- 
caufe tlie  feparation  and  motion  of  the  fpii  its  depend  up- 
on it.  But  if  we  can  believe  our  eyes,  this  is  no  more 
than  a  colle£tion  of  veins  from  the  corpus  callofura, 
from  the  anterior  fubftance  of  the  brain,  from  the 
plexus  chorcides,  from  difterent  places  of  the  bafis  of 
the  brain,  and  from  the  gland  itfelf;  the  office  of 
which  veins  is  to  carry  back  the  blood  from  the  brain 
to  the  heart,  and  not  to  bring  it  from  the  heart  to  the 
brain.  Some  have  thought  that  M.  Defcartes  defigned 
to  carry  the  nerves  to  the  gland  j  but  he  never  had  any 
fuch  intention. 

Such  of  M.  Defcartes's  friends  who  look  upon  his 
man  only  as  a  machine,  will  be  fo  good  as  to  believe 
that  I  do  not  here  fpeak  againfl;  his  machine,  the  con- 
trivance of  which  I  have  always  admired  ;  but  as  for- 
ihofe  who  pretend  ta  demonftrate  that  M.  Defcartes's 

man 
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man  is  made  like  other  men,  anatomical  obfervatlons 
may  eafily  convince  them  that  this  is  a  fruitlefs  attempt. 
And  if  they  {hould  plead  the  Hime  experience  on  their 
fide,  we  may  readily  anfwer,  that  there  nothing  more 
common  than  not  to  perceive  the  miftakes  we  commit 
in  diflcaing  the  brain,  as  will  evidently  appear  in  the 
fequel  of  this  differtatiou. 

I  defigned  to  have  mentioned  the  other  fyftems  of 
the  brain  by  which  the  animal  adions  have  been  ac- 
counted for,  and  the  origin  and  compofition  of  the 
fluids  contained  in  the  brain  been  explained  ;  but  I 
confidered  afterwards,  that  this  undertaking  requires 
more  application  and  leifure  than  my  journey  will  al- 
low me, 

Diifeitions  or  preparations  being  liable  to  fo  many  mif- 
takes,  and  anatomifls  having  hitherto  too  readily  formed 
fyftems,  and  moulded  thefe  foft  parts  in  the  manner  that 
was  moft  agreeable  to  each,  we  cannot  be  furprifed  to 
find  fo  little  exa£lnefs  in  their  figures.  But  this  want 
of  accuracy  in  the  figures  is  not  Owing  to  bad  diffeflions 
only.  The  ignorance  of  drawers  has  contributed  very 
much  ;  and  the  difficulty  of  expreffing  the  feveral  emi- 
nences and  depreflions  of  the  parts,  and  of  underftand- 
ing  what  the  anatomifls  chiefly  infift  upon,  furniflies 
them  with  a  never- failing  excufe.  The  bell  figures  of 
the  l?rain  are  thofe  of  Willis ;  but  even  thefe  contain  a 
great  number  of  important  miflakes,  and  they  want 
many  things  to  perfedt  them.  In  the  third  figure  he 
reprefents  the  fuperior  or  pineal  gland  like  a  round  ball; 
and  confequeTitly,  according  to  this  figure,  the  apex  of 
that  gland  cannot  be  faid  to  be  turned  either  forward 
or  backward.  Befides,  we  fee  here  nothing  of  the 
fubftanJe  of  the  brain  on  the  fore-fide  of  the  gland,  and 
which  goes  from  one  fide  to  the  other ;  all  which  the 
figure  would  make  us  believe  to  be  annihilated.  Be- 
hind the  gland,  a  fpace  appears  on  the  bafis  of  the  brain 
between  the  two  tubercles  of  the  third  pair,  which,  in 
the  natural  flate,  has  a  quite  different  appearance.  The 
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thin  expanfion  of  the  white  fubnance  of  the  cerebrum, 
which  IS  conlmued  to  the  middle  of  the  cerebellum, 
where  it  is  very  thick,  is  quite  warxting;-as  alfo  the 
origin  of  the  nervi  pathetici,.which  go  out  from  this  ex- 
panfion.  He  likewife  reprefcnts  the  fecond  pair  of  tu- 
bercles as  diftinft,  which  commonly  adhere  to  each 
other.  The  under  fide  of  the  fornix  appears  to  be  uni- 
form, whieh  is  of  an  uneven  and  very  elegant  llruc- 
ture.  When  we  cut  the  corpus  ftriatum  tranfveifely, 
we  fee  radii  very  different  from  what  they  are  exhibi- 
ted in  Willis's  eighth  figure.  The  white  radii  appear 
there  to  be  continuous  with  the  fore-part  of  the  corpus 
firiatum,  which,  neverthelefs,  is  of  an  afh-coloured  fub- 
flance  ;  and  as  it  runs  in  between  the  white  radii,  does 
not  appear,  in  that  method  of  diffccling,  to  adhere  to 
any  other  body  whatever. 

In  the  third  figure,  tlie  infundibulum  has  no  refem- 
bhmce  to  nature.  The  nervi  motores  oculorum  arc 
ftraight,  and  not  oblique  as  they  ought  to  be;  neither  do 
WG  fee  the  true  origin  of  the  filaments,  of  which  thefe 
nerves  are  compofed,  from  the  bafis  of  the  brain. 
The  pons  Varolii  might  have  been  better  and  more  di- 
IHndly  expreffed  ;  and  the  anterior  roots  of  the  fornix 
are  notfeparatedas  in  the  feventh  and  eighth  figures,  but 
touch  each  other  at  the  upper  part,  and  form  an  acute 
angle.  The  line  marked  G.  G.  G.  in  the  feventh  fi- 
gure appears  to  be  a  continued  line,  though  the  part 
between' the  roots  of  the.  fornix  which  is  reprefented 
has-  no  connexion  with  the  extremities ;  and  in  the 

■fame  figure  the  gland  ula  pinealis  is  connected  to  the 
fubftance  of  the  brain  by  two  funiculi,    I  need  fay 

nothing  of  the  figures  of  Vefalius,  Caflerius,  &c.  for 
fmce  thefe,  which  are  the  latefl  and  befl,  are  fo  very  im- 
perfetfl,  we  may  eafily  imagine  how  little  regard  is  to 

,.be  paid  to  the  others. 

I  have  feen  but  three  figures  of  Varolius,  which  ex- 
prefs  in  a  wTCtched  manner  the  beft  obfervations  that 
have  ever  been  publilhed  on  the  brain.    I  do  not  know 

whether 
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whether  the  figures  of  the  firft  edition  at  Padua  in  1573 
may  not  be  better  than  thofe  which  1  have  feen  pub- 
lilhed  at  Frankfort  in  1591,  and  again  in  Bauhinus'3- 
anatomy.  Among  Bartholinus's  figures,  there  are  three 
which  reprefent  the  brain  diffeftcd  after  Silvius's  me- 
thod ;  but  the  author  himfelf  owns  that  they  are  faulty. 
But,  to  pafs  over  many  other  miftakes  in  all  thefe  figures, 
there  is  not  one  amongft  them  which  reprefents  truly 
the  fituation  of  the  glandula  pineahs ;  the  duft  of  the 
third  ventricle  ;  the  plexus  choroides ;  the  ramifications 
of  the  veins  contained  in  the  lateral  cavities  ;  the  diflri- 
bution  of  the  arteries ;  the  concourfe  of  the  veins  which 
forms  the  fourth  finus  ;  or  the  numerous  glandular  bo- 
dies lodged  there. 

From  all  this  you  fee  how  the  brain  has  been  hitherto 
dilfefted,  how  little  knowledge  has  been  gained  from 
thefe  methods  of  dilTedion,  and  how  falfely  the  figures 
reprefent  the  parts  for  which  they  are  defigned.  It  is 
eafy  to  conclude  from  hence  how  little  regard  is  to  be 
paid  to  the  fyftems  built  on  thefe  bad  foundations,  in 
framing  of  which  the  authors,  by  an  unaccountable  fort 
of  misfortune  common  to  this  with  all  other  arts,  have 
employed  obfcure  term?,  metaphors,  and  comparifons, 
all  of  them  fo  ill  chofen,  as  to  be  equally  puzzling  to 
thofe  who  have  made  fume  progrefs  in  this  fcience  and 
thofe  who  begin  to  learn  it.  Befides,  the  greateft  num- 
ber of  thefe  terms  are  fo  low,  and  fo  unworthy  of  the 
mofl:  noble  part  of  the  body  of  man,  that  I  am  at  a  lofs 
whether  I  ought  moft  to  wonder  at  the  bad  turn  of 
thought  of  thofe  who  firft  made  ufe  of  them,  or  at  the 
indolence  of  their  fucceffors,  who  continue  flill  to  re- 
tain them.  What  necelTity  could  there  be  to  employ 
the  words  Tiates,  fe/Ies,  anus,  vulva^  and  penis,  which, 
in  their  common  fignification  have  no  relation  at  all  to 
the  parts  exprelfed  by  them  in  the  anatomy  of  the  brain? 
And,  accordingly,  what  one  author  calls  nates,  another 
QzWstepes,  he. 

The  third  ventricle  is  a  very  equivocal  term.  The  an- 
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cients  undcrflood  by  this  word,  a  cavity  under  the  for- 
nix, which  tliey  believed  to  be  feparated  from  the  bafis 
of  the  b:ain  :  and  they  have  reprcfented  it  with  three 
legs,  that  it  might  fupport  the  brain,  which  lies  upon  it. 
M.  Siivius  calls  the  third  ventricle  a  canal,  founded  in 
the  fubftance  of  the  bafis  of  the  brain,  between  the  in- 
fundibulum  and  the  palTage  which  goes  under  the  two 
pofterior  pairs  of  tiie  tubercles  of  the  brain,  towards 
{he  fourth  ventricle.  Some  anatomilts  having  feparated 
the  bodies  of  this  fecond  pair  of  tubercles,  take  the 
fpace  betM'een  them,  which  is  owing  to  their  manner 
of  diffeclion,  for  the  third  ventricle,  which  is  confe- 
quently  fometimes  the  fiiTure  above  and  fometimes  the 
canal  below  ;  and  feme  will  have  it  to  be  the  fpace  be- 
tween the  filfure  and  canal,  which  is  likewife  owing  to 
the  rupture  of  the  parts  already  mentioned.  We  have 
therefore  three  third  ventricles,  the  feeond  of  which 
alone  is  the  true  one  ;  the  firft  and  third  arifing  entire- 
ly from  the  methods  of  preparing  the  parts.  To  thefe  a 
ioMXth  'third  ventricle  might  be  added,  if  the  fmall  fif- 
fure  under  the  fornix  could  be  looked  upon  as  a  paf- 
fage  between  the  two  anterior  ventricles  and  the  fourth. 
But  it  is  fo  fmall,  and  fo  full  of  the  velTcls  and  glands  of 
tile  plexus  choroides,  that  I  doubt  very  much  whether 
there  can  be  any  communication  that  way,  between  the 
anterior  and  poflerior  ventricles,  efpecially  fmee  Sil- 
vius'vS  third  ventricle  is  fufficient  for  that  purpofe,  and 
likewife  anfwers  the  defign  lo  perleftly  well,,  that  what- 
ever gors  from  the  lateral  to  the  poflerior  ventricle, 
mufl  tirft  of  all  fill  the  infundibulum  and  this  canal. 

Two  glands  are  reckoned  to  belong  to  the  brain,  tho' 
we  know  not  if  either  of  them  refembles  glands  in  any 
thing  more  than  in  the  figure ;  and  even  that,  when  well 
examined,  will  be  found  to  be  different  from  what  it  is 
in-  the  reft.  The  fuperior  or  pineal  gland  is  not  like  a 
pine-apple,  either  in  brutes  or  in  man ;  and  it  is  not 
known  whether  the  inferior  or  pituitary  gland  ads  in 
any  refpedt  on  the  pituita. 
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The  plexus  choroides  reprefents  a  vafcular  texture,  ia 
which  the  veins  are  feen  very  diflina  from  the  arteries, 
and  the  diftribution  of  each  may  be  traced  feparately. 
The  name  fornix  gives  the  idea  of  an  arched  or  vault- 
ed part,  which,  however,  is  not  to  be  found  when 
looked  for  in  a  proper  manner.  The  corpus  callofum, 
in  the  common  fignification,  m^ans  the  white  fubftancp 
of  the  brain  which  comes  into  view  when  the  two  lateral 
parts  arefeparaXed  ;  but  as  it  entirely  refembles  the  reft 
of  the  fubflance  of  the  brain,  there  can  be  no  reafon  for 
giving  a  particular  name  to  one  part  of  this  fubftance. 

There  are  but  two  v^ays  of  coming  at  the  knowledge 
of  a  machine  ;  either  to  be  taught  the  whole  contri- 
vance by  the  maker ;  or  to  take  it  quite  to  pieces,  and 
to  examine  eac-h  by  itfelf,  and  as  it  Hands  in  relation  to 
the  reft.  Thefe  are  the  only  true  ways  of  learning  the 
contrivance  of  any  machine.;  but  the  generality  of  in- 
quirers have  thought  that  they  had  better  guefs,at  it, 
than  be  at  pains  to  examine  it  thorough'?y.  They  have 
fatisfied  themfelves  with  obfervingits  motions;  and  on 
thefe  obfervations  they  have  built  fyftems  which  they 
believed  to  be  true,  becaufe,  by  their  help,  they  ima- 
gined they  -could  explain  all  the  eff'eds  which  they 
knew.  They  never  confidered,  that  the  fame  thing  may 
be  explained  in  different  manners ;  and  that  the  fenfes 
alone  are  capable  of  informing  us  whether  our  ideas  be 
conformable  to  nature.  As  the  brain  is  a  machine,  we 
muft  not  flatter  ourfelves  that  we  can  difcover  the  con- 
trivance of  it  by  any  other  means  than  are  made  ufe  of 
for  knowing  other  machines ;  .and  we  have  no  way  left 
but  to  take  it  to  pieces,  and  to  confider  what  every  part 
is  capable  of  in  a  feparated  and  in  an  united  ftate.  In 
this  fearch,  we  may  truly  fay  that  few  anatomiits  have 
difcovered  any  great  degree  of  curiofity.  Chemiftry 
•has  in  all  ages  found  both  private  men  and  prin- 
ces very  ready  to  ercft  laboratories  ;  but  few  have 
■purfued  anatomy  with  equal  ardour.  This  neglect  is 
not  owing  to  princes,  among  whom  many  have  had  cu- 
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nofity  enough  for  fuch  an  important  part  of  knowledge, 
to  build  magnificent  anatomical  theatres,  which  they 
have  often  honoured  with  their  prefence.  But  the  dif- 
feftors  being  always  willing  to  appear  complete  ma- 
flers  of  this  fcience,  never  have  had  the  fincerity  to 
own  that  any  thing  (till  remained  to  be  known  ;  and,  to 
conceal  their  ignorance,  have  contented  themfelves  with 
demonftrating  what  is  to  be  found  in  the  writings  of  the 
ancients. 

Anatotnifts  might  have  reafon  to  blame  me,  if  I  did 
not  fhow  by  a  farther  explanation,  that  they  are  not  fo 
much  in  the  wrong  as  1  feem  to  infinuate,  by  faying, 
that  they  do  not  apply  themfelves  fufficiently  to  anato- 
mical inquiries.  They  that  fludy  anatomy  are  gene- 
rally either  phyficians  or  furgcons,  who  being  both  ob- 
liged to  vifu  their  patients,  have  too  little  time  left  for 
ftudy,  after  they  have  attained  to  a  tolerable  degree  of 
reputation.  But  they  ought  not  to  undertake  the  cure 
of  a  body,  the  make  of  v^'hich  they  do  not  knowj  that  is, 
they  ought  not  to  endeavour  to  re£lify  a  machine,  till 
they  are  previoully  acquainted  with  its  nature.  Others 
who  do  not  vifit  fick  perfons,  and  have  no  other  bufi- 
iiefsthan  that  of  reaching  anatomy  in  public  fchools,  do 
not  look  upon  themfelves  as  more  obliged  to  purfue 
anatomical  inquiries  than  the  pracfifing  phyficians  and 
furgeons.  The  dcfign  of  their  profeflion  is  to  teach  to 
thofe  who  are  to  praftife  phyfic  and  forgery,  the  de- 
fcriptions  left  us  by  the  ancients  of  the  ftrufture  of  the 
human  body ;  and  when  they  have  clearly  demonflra- 
ted  all  that  is  contained  in'the  works  of  the  ancients,  and 
their  hearers  have  as  diftindly  underftood  them,  they 
both  imagine  that  they  have  done  their  duiy.  The 
bounds  of  thefe  different  profefTions  of  teaching  and 
pradifmg  have  been  fo  very  ill  fettled,  that  the  true 
knowledge  of  the  human  machine,  tho'  the  moll  necef- 
fary  branch,  is  negle<5led,  as  belonging  neither  to  the 
^natomift,  phyfician,  nor  furgeon. 

To  make  the  neceflliry  inquiries  for  the  difcovery 
of  truth,  fi  man's  whole  time  muft  be  taken  up  ;  and 
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profeffors  of  anatomy,  who  are  obliged  to  make  public 
demonftrations,  which  employ  a  great  deal  of  time  and 
labour,  cannot  be  proper  for  this  ftudy,  for  the  reafons 
already  given,  and  for  the  following,  which  are  no  lefs 

evident.  .  . 

I.  There  is  fo  much  time  and  application  required 
to  examine  each  part  as  it  ought,  that  every  thing  elfe 
mud  be  laid  afide,  and  we  muft  mind  nothing  but  that. 
Phyficians  and  furgeons  cannot  comply  with  this,  be- 
icaufe  of  their  praftice  ;  nor  profeflbrs,  becaufe  of  their 
•public  demonftrations.  Whole  years  may  fometimes 
be  neceflary  to  difcover  what  may  afterwards  be  demon- 
ftrated  to  others  in  the  fpace  of  an  hour.  I  do  npt  que- 
ftion  but  that  Pecquet  was  a  great  while  in  carrying  the 
chyle  from  the  mefentery  to  the  fubclavian  vein  ;  and 
perhaps  Ifhould  not  be  believed,  were  I  to  mention  what 
difficulties  I  found  before  I  could  {how  the  true  infer- 
tion  of  Pecquet's  duel,  of  which  Bilfius  had  given  us  a 
figure  ;  whereas  at  prefent  they  may  be  both  prepared 
and  demonftirated  in  half  an  hour. 

2-  Though  anatomifts  open  a  thoufand  bodies  in  the 
.'fchools,it  is  by  mere  accident  if  every  they  difcover  any 
thing  new.    They  are  obliged  to  demonftrate  the  parts 
-as  defcribed  by  the  ancients,  and  in  doing  this,  it  is  ne- 
celTary  they  fhould  follow  a  certain  method  ;  whereas, 
inquiries  admit  of  no  fettled  method,  but  muft  be  pur- 
fued  in  every  manner  that  can  be  thought  of.    In  the 
-fchools,  every  thing  muil  be  removed  that  lies  in  the 
way  of  the  part  which  they  want  to  fliow  :  but  in  parti- 
cular fearches,  no  part  muft  be  cut  oft'  till  we  have  firft 
examined  it;  and  if  any  fuch  thing  were  attempted  in 
public  difledions,  the  demonftrator  w^ould  be  looked 
upon  as  ignorant,  a^id  the  fpe^tators  would  be  often  in 
the  right  to  complain  of  lofs  of  time,  becaufe  he  would 
■  not  always  befureto  find  what  he  propofed  tofliow  them. 

It  is  evident  from  thefe  confiderutions,  that  profeflbrs 
have  not  hitherto  been  obliged  to  make  inquiries  in  ana- 
omy,  and  eycn  that  it  is  impoflible  for  them  to  do  i.t, 
'  ,4  were 
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were  they  ever  fo  willing ;  fo  that  it  is  not  their  fault  that 
greater  progrefs  has  not  been  marie  in  that  fciencc. 

Anatomy  in  general  has,  we  fee,  been  managed  hi- 
therto with  very  little  fuccefs;  and  the  inquiries  into. the 
brain  have  fucceeded  lefs  than  any  others,  becaufethey 
have  not  been  made  with  that  care  and  diligence  which 
the  difficulty  of  the  fubjed  requires.  Let  us  now  con- 
fider  the  true  method,  and  examine  if  any  perfon  has 
hitherto  found  it  out. 

Bilfius  applied  himfelf  to  anatomy,  without  having 
ftudied  the  writings  of  the  ancients  ;  and  I  make  no 
queftion  but  that  he  would  have  made  a  greater  pro- 
grefs, if,  after  having  learned  all  that  is  good  in  thefe 
writings,  he  had  employed  his  time  and  application  in 
making  new  difcoveries.  We  muft  own,  that  the 
works  of  our  predeceflbrs  contain  very  fine  experi- 
ment:!, which  we  might  ftill  have  been  ignorant  of,  if 
they  had  not  handed  theiri  down.  And  they  have  fome- 
times  told  us  truths,  which  their  fucceffots,  tor  want 
of  lufficient  application,  have  not  been  able  to  fee.  It 
mult,  however,  be  owned,  that  ail  that  both  ancients  and 
moderns  have  told  us  about  the  brain  is  fo  uncertain, 
that  the  books  which  contain  the  anatomy  of  this  organ 
may  be  ("aid  to  be  chiefly  a  colle(51:ion  of  doubts,  difputcs, 
and  controverfies  ;  but  ftill  a  great  advantage  may  be 
made  of  their  labour,  and  even  of  their  miflakes.  I 
here  Ipeak  of  the  authors  who  have  diffedled  ;  for  as  for 
thofe  who  only  copy  the  works  of  others,  the  befl  that 
can  be  faid  of  them  is,  that  it  may  fometimcs  be  proper 
to  read  their  books  by  way  of  diverfion.  But  they 
would  have  defer ved  a  great  deal  more  commendation, 
and  been  more  ufeful  to  thofe  who  difleft,  if  they  had 
given  us  only  an  exaft  relaiion  of  all  that  anatomifts 
have  wrote  about  the  brain  ;  if  they  had  explained,  ac- 
cording to  the  laws  of  a  .true  analyfis,  all  the  different 
ways  of  accounting  for  the  animal-adlons  mechanical- 
ly ;  or  if  they  had  made  an  exaft  lift  of  all  the  propo- 
fitions  found  in  thie  writings,  diflinguillung  thofe 
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which  are  founded  on  fads  and  experience,  from 
thofe  which  contain  reafonings  and  conclufions  drawn 
from  the  former.  None  of  thefe  methods  have  hi- 
therto been  purfued  by  the  compilers,  and  therefore 
we  muft  confine  ourfelves  moftly  to  the  original  au- 
thors. 

The  firfl:  thing  to  be  confidered  is  the  hiltory  oi  the 
parts;  and  in  this  we  ought  precifely  to  determine 
what  is  true  and  certain,  that  we  may  be  able  to  di  - 
ftinguidi  that  from  what  is  falfe  or  uncertain.  Neither 
is  it  fufficient  that  we  ourfelves  are  fatisfied  about  any 
thing  ;  the  evidence  of  our  demonftrations  ought  to  be 
fo  clear,  as  to  oblige  every  body  elfe  to  aflcnt  to  them  ; 
for  othervvife  the  number  of  difputes  would  rather  in- 
creafe  than  diminifh.  Every  anatomift  who  dilTefts  the 
brain,  demonftrates  from  experience  what  he  advances. 
This  foft  and  pliable  fubftance  fo  readily  yields  to  every 
motion  of  his  hand,  that  the  parts  arc  imperceptibly 
formed  in  the  fame  manner  as  he  had  conceived  them 
before  diffeftion  ;  while  the  fpedlator,  who  often  fees 
two  contrary  experiments  made  on  the  fame  part,  is 
cither  puzzled  very  much  to  know  which  he  ought  to 
embrace,  or  obliged  to  rejed  both  to  make  himfelf 
eafy.  Therefore,  to  prevent  this  inconvenience,  it  is 
abfolutely  neceffary  to  carry  diffeclions  the  length  of  a 
convincing  certainty ;  which,  though  very  difficult,  is 
very  far  from  being  impoffible.  For  1  would  not  have 
you  imagine,  from  what  1  have  faid,  that  I  believe  there 
is  nothing  certain  in  anatomy  ;  or  that  all  who  follow 
that  ftudy,  make  the  parts  appear  as  they  have  a  mind, 
without  any  danger  of  being  difcovered.  You  may 
indeed  juflly  doubt,  if  parts  which  are  fhown  you  fe- 
parated,  were  ever  united  ;  but  it  would  be  impoflible 
to  (how  them  united  together,  if  they  were  not  natu- 
rally fo.  To  clear  up  any  doubt  that  might  arife  on 
this  fubjeft,  and  to  be  certain  whether  the  parts  which 
are  fhown  you  were  naturally  joined  or  not,  you  need 
only  examine  them  in  their  natural  Itate,  without  ufing 
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any  kind  of  violence,  but  allow  thofe  whom  you  have 
•a  mind  to  convince,  to  do  all  that  is  in  their  power  to 
{hovi  that  they  are  united.  We  may  come  at  the  fame 
degree  of  certainty  in  other  circumftances,  and  particu- 
larly when  we  inquire  into  the  fituation  of  parts,  provi- 
ded we  touch  nothing  without  having  firlt  examined  it, 
and  fet  down  every  moment  what  we  touch.  In  order 
to  this,  we  muft  not  only  be  very  attentive  to  the  part 
which  we  examine,  but  alfo  reflcft  on  all  that  we  did 
before  we  reached  it,  to  fee  if  thefe  operations  may 
"have  changed  it  from  its  natural  ftate  in  any  refpeft. 
For  by  often  handling  more  exterior  parts,  we  may 
■eafily  affeft  thofe  that  lie  within  them  ;  and  when  thefe 
■come  in  fight,  we  are  apt  to  imagine  that  they  are  na- 
turally fuch  as  they  then  appear,  without  confidcring 
how  far  we  may  have  altered  their  fituation  and  con- 
ncftion  with  other  parts.  The  moll  famous  anatomical 
idifpute  which  this  age  has  produced,  may  ferve  for  an 
■example  of  what  J  fay.  They  who  deny  the  continua- 
tion of  the  glandula  pinealis  with  the  fubftance  of  the 
:brain,  and  the  adhefion  of  the  fornix  to  the  bafis  of  the 
'brain,  would  not  talk  fo  pofitivdy  concerriing  a  matter 
■of  faft,  if  they  did  not  believe  it  to  be  proved  by  in- 
•contellible  experiments  and  obfervations.  But  in  ma- 
•king  thefe  experiments,  they  muft  neceffarily  have 
forgot  the  changes  which  happen  in  feparating  the  cx- 
■terior  parts,  and  that  they  deftroy  all  the  connexions 
by  which  the  dura  mater  adheres  to  the  cranium  ;  and 
I  have  often  obferved,  that,  in  raifmg  the  fuperior  part 
of  the  cranium,  the  middle  of  the  dura  mater  continued 
itill  to  adhere  to  it,  even  after  I  had  opened  it  fuffi- 
•ciently,  to  thruft  in  three  fingers  between  the  feparated 
rparts  of  the  cranium.  Now,  how  can  the  dura  mater 
-be  thus  raifed,  without  making  the  interior  parts  to 
which  it  is  fixed  fulfer  violence  ?  The  glandula  pinealis 
^idheres  to  the  fourth  fmus,  which  is  connefted  with 
.the  falx ;  fo  that  the  dura  mater  cannot  be  raifed  at 
;^hat  place  without  alfefting  the  gland.  This  falx  re- 
ceives 
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ceives  likewife  all  the  veins  which  pafs  between  the  for- 
nix and  the  balls  of  the  brain,  and  by  which  thefe  two 
parts  are  connecled.  There  is  a  pretty  llrong  connec- 
t\on  between  the  upper  part  of  the  brain  and  the  dura 
mater ;  and  when  that  membrane  is  raifed,  the  brain 
muft  follow  it ;  and  the  fourth  finus  being  carried  up- 
ward, breaks  the  connexion  between  the  fornix  and 
the  bafis.  1  have  many  times  been  deceived  about  this 
when  I  firfl:  began  to  diffeft  the  brain ;  and  I  ufed  to 
wonder  why  thefe  connections  were  not  always  fenfible. 
But  obferving  afterwards,  in  horfes,  fteep,  cats,  &c. 
where  that  part  of  the  dura  mater  which  feparates  the 
cerebrum  from  the  cerebellum  is  offified,  that  I  de- 
Itroyed  a  great  many  of  the  inner  parts  in  cxtracling  this 
bone,  I  began  to  perceive  the  caufe  of  this  miflake,  and 
that  it  was  not  an  eafy  matter  to  feparate  the  cranium 
as  it  ought.  The  common  way  is  to  divide  the  cra- 
nium by  a  circular  feftion,  to  remove  the  upper  feg- 
nient ;  but  if  this  fegment  were  again  divided  by  a  fec- 
tion  perpendicular  to  the  former,  it  would  be  much 
more  eafily  removed,  without  doing  any  violence  to  the 
brain ;  for  fciffars,  faws,  and  forceps,  cannot  be  hand- 
led without  (baking  and  difordering  the  parts.  A  fmall 
circular  faw  might  be  contrived  which  would  not  fhake 
the  parts  very  much,  efpecially  if  it  were  turned  upon 
a  proper  axis  placed  between  two  pointed  pillars.  I'his 
faw  might  likewife  be  employed  for  feveral  other  pur- 
pofes  in  feparating  the  cranium  ;  but  if  any  liquor  could, 
be  difcovered  to  diflblve  or  foften  the  bones  in  a  fmall 
fpace  of  time,  this  would  be  by  far  the  bed  way  of  fe- 
parating the  cranium. 

It  is  not  fufficient  to  be  continually  attentive  ;  we 
muft  likewife  make  ufe  of  difterent  methods  of  diflec- 
tion,  which  are  fo  many  difterent  proofs  of  the  truth  of 
our  operations,  in  order  to  fatisfy  ourfelves,  and  to 
convince  others. 

This  will  appear  a  very  flrange  doftrine  to  thofe  who 
believe  that  there  are  ftated  laws  for  the  diffedion  of 
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every  part,  and  that  the  anatomical  admlniftrations 
taught  us  by  the  ancients,  ought  to  be  inviolably  ob- 
ferved,  without  any  change  or  addition.  I  own  that  the 
ancients  might  have  given  us  unalterable  rules  for  the 
difledion  of  each  part,  had  they  been  fufficiently  ac- 
quainted with  them  themfelves  j  but  as  they  certainly 
knew  lefs  about  many  parts  than  we  do,  they  were  at 
leaft  as  unfit  as  we  are  to  prefcribe  rules,  which  can 
never  be  fixed  or  conflant  till  more  diCcoveries  have 
been  made.  It  will  here  be  objeded,  that  fome  me- 
thod muft  be  followed  in  diffefting  the  parts  already 
known.  This  I  readily  grant,  and  alfo  that  the  me- 
thod of  the  ancients  is  to  be  made  ufe  of  till  a  better  is 
found  out ;  but  I  would  not  have  that  method  looked 
upon  as  perfeft  or  unalterable.  The  principal  reafon 
why  a  great  many  anatomifts  have  remained  in  their 
miftakes,  and  why  they  have  gone  no  greater  a  length 
than  the  ancients  in  diffedion,  is,  becaufe  they  believe 
that  every  thing  has  been  already  taken  notice  of,  and 
that  there  is  nothing  left  for  the  moderns  to  do  ;.  and  as 
they  have  looked  upon  the  ancient  laws  as  inviolable 
rules  in  diiFcclion,  they  fpent  their  whole  lives  in  de- 
nionftrating  the  fame  parts  in  the  fame  manner where- 
as anatomy  ought  to  be  confined  by  no  rules,  every 
sew  diffeftion  requiring  a  different  method.  The  ad- 
vantage of  proceeding  in  this  manner  is,  that  if  we  mifs 
of  new  difcoveries,  we  at  leaft  are  put  in  a  condition  to 
find  out  any  miftakes  that  may  have  happened  in  for- 
mer diifedions,  efpecially  in  controverted  points ;  in 
which  the  fpeftators  ought  to  hav«  the  liberty  of  prefcri- 
bing  the  rules  of  diffeftion. 

This  method  of  diffedion  makes  indeed  but  a  very 
fmall  fliew,  and  a  man  cannot  well  difplay  his  learning 
at  the  fame  time  that  he  acknowledges  his  ignorance ; 
but  as  for  my  own  part,  I  much  rather  choofe  to  own 
what  I  do  not  know,  than  to  impofe  upon  my  hearers 
ancient  opinions,  which  will  fome  time  or  other  be  de- 
ajionarated  to  be  falfe.    We  have  feen  .great  anatomies 
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expofcd  to  this  mortification;  and  we  ftill  fee  many 
who  believe  that  more  regard  will  be  paid  to  their  ftift- 
ncfs  and  pofitivenffs  in  opinion,  than  to  ocular  demon- 
itration.  I  wifli  thefe  gentlemen  much  joy  of  their  felf- 
eonceit,  while  I  endeavour  to  follow  the  laws  of  philo- 
phy,  by  which  we  are  taught  to  fearch  after  truth  in  fo' 
cautious  a  manner,  as  never  to  behave  we  have  found 
it  till  it  brings  demonftration  along  with  it. 

I  cannot  prove  to  you  the  nece/iity  of  often  changing; 
the  methods  of  diffcclion  better  than  by  the  two  fol- 
lowing examples.  '  It  is  a  confirmed  experiment,  that 
by  blowing  into  the  beginning  of  the  fiffure  under  the 
fornix,  the  fornix  is  feparated  from  the  bafis,  and  a 
confiderable  cavity  left  between  them ;  and  the  fame 
thing  happens  when  we  feparate  the  cranium  with  vio- 
lence, as  I  have  already  faid.  This  is  fo  evident,  that 
both  the  diffeftor  and  the  fpeftators  are  fully  convinced 
of  it ;  but  if  any  perfon  fliould  flill  be  in  doubt,  there- 
is  no  other  way  to  clear  it  up,  but  to  endeavour  to  de- 
monftrate  this  cavity  in  another  manner.  For  if  it  be 
natural,  we  muft  always  find  it  the  fame,  in  whatever 
manner  we  look  for  it  ^  but  if,  by  any  other  method^ 
you  find  that  it  is  wanting,  and  that  the  parts  betweea 
which  it  ought  to  lie,  are  connefted  together  whhout 
leaving  any  void  fpace  between  them,  you  ought  froiU' 
that  moment  to  be  convinced  of  the  falfity  of  the  for- 
mer demonftration,  and  that  it  was  the  force  of  the  air 
to  which  the  appearance  of  a  cavity  was  owing. 

If  the  brain  is  difleeled  according  to  the  method  of 
Varolius  or  Willis,  after  having  taken  it  out  of  the  cra- 
nium, you  will  commonly  fee  the  fecond  pair  of  tu- 
bercles feparated  at  the  middle  of  that  white  fubftance 
which  lies  before  the  gland ula  pintalis,  and  which  is 
very  often  broken.  When  we  make  the  diffeaion,  lea- 
ving the  brain  in  the  cranium,  we  fee  both  the  tuber- 
cles and  the  white  fubftance  entire  ;  and  then  we  fee 
plainly,  that  the  caufe  of  the  firft  miftake  was  owing  to 
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the  weight  of  the  lateral  parts  which  break  thofe  in  the 
middle. 

Having  made  a  true  and  exad  plan  of  the  parts  of 
the  bram,  having  difcovered  the  miftakes  and  the  cau- 
ies  of  thefe  miftakes,  and  having  fettled  the  true  me- 
thod of  demonflraiing  tliefe  parts,  with  all  the  necef- 
fary  precautions  ;  the  next  flep  is  to  exprefs,  by  good 
figures,  ail  that  we  have  difcovered  :  for  we  had  better 
be  without  figures  than  not  have  them  true  and  faithful. 
When  we  cannot  have  recourfe  to  the  originals,  the  rc- 
prefentation  ferves  to  keep  us  in  mind  of  them  ;  and 
many  perfons  never  have  an  opportunity  of  feeing  the 
parts  in  any  other  way,  their  averfion  for  blood  hin- 
dering them  from  fatisiying  their  curiofity  by  exami- 
ning dead  bodies  ;  and  thereforCj  if  the  figures  are  not 
true,  they  give  falfe  ideas  to  thofe  who  would  learn 
anatomy  by  their  help,  and  puzzle  others  who  make 
life  of  them  only  to  refrelh  their  memory. 

We  ought  therefore  to  leave  nothing  undone  to  pro- 
cure exa£l  figures  ;  in  order  to  which  a  good  drawer  is 
as  neceffary  as  a  good  anatomift.  We  muff  likewife 
apply  ourfelves  very  particularly  to  fee  in  what  manner 
we  ought  to  difTeft  and  difpofe  the  parts,  fo  as  to  ex- 
hibit ail  that  is  to  be  feen  in  the  brain,  there  being  dif- 
ficulties peculiar  to  this  organ.  The  other  parts  re- 
quire only  a  preparation  to  complete  the  figures  we 
defign;  whereas  the  brain,  never  fo  well  prepared, 
fubfides  before  the  figure  can  be  taken  ;  and  we  muff 
have  feveral  frefli  fubjeds  before  one  figure  can  be 
finiflied.  To  this,  perhaps,  it  is  owing,  that  no  anato- 
mical figures  are  fo  imperfeft  as  thofe  of  the  brain. 

I  have  hitherto  faid  nothing  of  the  ufes  of  the  parts, 
nor  of  the  animal-a<5lions,  as  they  are  called;  becaufe 
it  is  impoflible  to  explain  the  movements  of  a  machine 
till  we  know  the  contrivance  of  its  parts.  A  reafon- 
able  man  mufl,  in  his  own  mind,  laugh  at  thefe  pofi- 
tive  anatomifts,  who  having  made  a  long  harangue 
about  the  ufe  of  parts,  theftrutture  of  which  is  altoge- 
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ther  unknown  to  them,  give  this  as  the  only  reafon  of 
all  they  advance,  that  God  and  nature  do  nothing  m 
vain  They  deceive  themfclves  in  the  appl. cation  ot" 
this  general  maxim  ;  and  the  part  which  they  raflily 
judge  to  have  been  made  by  God  for  one  end,  is  after- 
wards difcovered  to  have  been  made  for  another.  We 
had  therefore  much  better  own  our  ignorance,  be  more 
referved  in  our  decifions,  and  not  undertake,  upon 
fuch  flight  conjeaures,  to  explain  matters  which  are  in 
their  own  nature  fo  diflicult. 

All  that  I  have  hitherto  mentioned  is  but  a  very  fmall 
part  of  what  ought  to  be  done  in  order  to  acquire  the 
knowledge  of  the  brain.  We  ought  moreover  to  exa- 
mine  the  heads  of  all  animals,  and  in  all  the  different 
ftates  of  each  animal.  In  the  foetus  of  animals,  we  fee 
how  the  brain  is  gradually  formed  j  and  what  could  not 
be  feen  in  a  found  healthy  brain,  may  perhaps  be  dif- 
eovcred  in  one  that  is  difeafed. 

In  living  animals,  we  ought  to  confider  every  thing 
that  ihay  caufe  the  lead  alteration  in  the  anions  of  the 
brain  ;  whether  the  caufes  be  external,  as  from  liquors, 
wounds,  medicines,  &c.  or  internal,  as  a  great  num- 
ber of  difeafes  reckoned  up  by  phyficians.  There  is 
likewife  this  advantage  attending  the  diffeftion  of  the 
brains  of  animals,  that  we  may  manage  them  as  we 
pleafe.  We  may  learn  to  trepan  or  to  perform  any 
other  chirurgical  operation  upon  them:  we  may  exa- 
mine whether  the  brain  has  any  motion  in  thefe  opera- 
tions; and  whether  the  application  of  any  medicines  to 
the  dura  mater,  or  to  the  fubftance  or  ventricles  of  the 
brain,  may  not  produce  fome  particular  effeds. 

We  might  likewife  make  different  trials  without  open- 
ing the  cranium,  by  applying  medicines  exteriorly,  by 
mixing  them  with  the  food,  and  by  injedions  into  the 
veffcls,  in  order  to  difcover  what  difturbs  the  animal- 
aftions,  and  what  is  mofl  proper  to  reftore  them  when 
-difordered. 

The  brain  is  different  in  different  animals,  j  and  this, 
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IS  another  reafon  why  we  fhould  examine  them  all. 
The  brains  of  birds  and  fiflies  are  not  at  all  like  that  of 
man  ;  and  even  in  animals  where  there  is  the  greateft 
likenefs  to  the  human  brain,  I  have  always  found  a 
very  great  variety.  Whatever  this  difference  be,  it 
may  always  afford  us  fome  new  light,  and  teach  us 
wh^t  it  is  abfolutely  neceffary  we  fliould  know.  In 
Ibme  animals,  the  fibres  are  more  eafily  feen  rhan  in 
men ;  and  the  parts  which  in  the  human  brain  are 
mixed  .and  joined  together,  are  fometiraes  diftinft  and 
ftparate  in  animals ;  and  we  ofteen  meet  with  the  fub- 
ftance  more  or  lefs  folid,  and  the  fize  and  fituation  dif- 
ferent. 

I  need  not  infifl  any  longer  on  this  fubjeft,  becaufe 
1  believe  we  are  all  convinced  that  we  are  indebted  to 
the  diffeftion  of  animals  for  almoft  all  the  new  difcove- 
ries  of  this  age  ;  and  that  there  are  many  parts  which 
would  never  have  been  found  in  the  human  brain,  if 
they  had  not  firft  been  obferved  in  animals. 

What  I  have  hitherto  faid  concerning  the  infufEciency 
of  all  the  fyltems  of  the  brain,  concerning  the  want  of 
a  true  method  in  differing  it,  concerning  the  infinite 
number  of  inquiries  that  ought  to  be  made  about  it  in 
man  and  in  brutes  in  all  their  different  ftates,  con- 
cerning the  barrennefs  of  all  the  writers  on  this  fub- 
jeO,  and  concerning  the  precautions  that  muff  be  ufed 
in  handling  thefe  tender  parts,  ought  certainly  to  unde- 
ceive thofe  who  fatisfy  themfelves  with  what  they  find  in 
the  books  of  the  ancients.  We  muft  always  remain  in 
ignorance  if  we  fit  down  with  what  the  ancients  have 
taught  us^  and  if  men  capable  of  making  fuch  in- 
quiries do  not  contribute  their  labour,  induftry,  and 
ftudy,  in  order  to  arrive  at  the  knowledge  of  truth, 
which  is  the  principal  aim  of  all  who  fearch  for  it  fm- 
cercly. 

The 
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Tlje  pajfages  from  Defcartes  referred  to  in  this  dijertatioti, 

are  tbefe. 

Pag.  II.  For  we  miin:  know  that  the  other  veflVla 
which  bring  the  blood  from  the  heart,  having  been  di- 
vided into  an  infinite  number  of  fmall  branches  difpo- 
fed  in  a  reticular  manner,  and  which  are  fpread  like  a 
thin  web  in  all  the  cavities  of  the  brain,  are  coUefted 
round  a  certain  fmall  gland  fituated  almoft  in  the  middle 
of  the  fubdance  of  the  brain  at  the  entry  of  the  cavi- 
ties, and  have  in  this  place  a  great  number  of  fmall 
holes,  through  which  the  mofl:  fubtle  parts  of  the  blood 
which  they  contain  may  be  conveyed  to  the  gland,  be- 
caufe  they  are  too  fmall  to  allow  the  groffer  parts  to 
pafs.  Thefe  arteries  do  not  terminate  here ;  but  feveral 
of  them  being  united  into  one,  run  up  in  a  ftraight 
courfe  to  that  great  velTeli,  which  like  an  euripus  fupplies 
all  the  exterior  furface  of  the  brain. 

Pag.  12.  This  gland  is  to  be  looked  upon  as  a  rich 
fource  from  which  the  fineft  and  moft  agitated  parts 
of  the  blood  run  on  all  hands  into  the  cavities  of  the 
brain. 

Pag.  63.  Irnaglne  the  furface  which  is  turned  toward 
the  cavities  to  be  a  piece  of  clofe  net-work  or  plexus, 
all  the  meflies  of  which  are  fo,many  fmall  holes  thro' 
which  the  animal  fpirits  may  pafs  ;  and  being  turned 
toward  the  glarid  from  which  all  thefe  fpirits  proceed, 
they  can  eafily  be  directed  toward  all  the  different  ■ 
points  of  this  gland. 

Pag.  65.  The  fpirits  do  not  flop  any  where  ;  but  in 
proportion  as  they  enter  the  cavities  of  the  brain  by  the 
holes  of  the  fmall  gland,  they  run  direftly  toward  - 
thofe  of  the  fmall  tubes  which  are  over  againit  them. 

Pag.jz.  In  explaining  how  figures  are  marked  in 
the  fpirits  on  the  furi^ce  of  the  gland,  he  determi«es 
plamly  enough  the  relation  which  he  fuppofes  to  be 
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between  the  inner  furface  of  the  brain  and  that  of  the' 
gland. 

Fag.  77.  It  ought  likewife  to  be  confidered,  that  the 
gland  is  compofcd  of  a  foft  matter,  and  that  it  is  not  all 
united  to  the  fubftance  of  the  brain,  but  only  connec- 
ted to  fmall  arteries  (the  coats  of  which  are  very  loofe 
•  and  pliable),  and  fupported  in  its  fituation  by  the  force 
of  the  blood  in  thefe  arteries  ;  fo  that  a  very  fmall  mat- 
ter may  incline  it  to  either  fide,  and,  by  fo  doing,  dif- 
pofe  the  fpirits  which  it  contains,  to  run  toward  one 

part  of  the  brain  rather  than  to  another  If  the 

fpirits  were  of  equal  force,  the  gland  would  always  be 
kept  in  an  immoveable  ereft  pofture  in  the  centre  of 
the  head. 

Pag.  77.  As  the  fpirits  flow  out  more  readily  from 
one  part  of  the  brain  than  from  another,  they  may  have 
force  enough  to  turn  the  fmall  tubes  in  the  inner  fur- 
face  of  the  brain  into  which  they  run,  towards  the  place 
from  whence  they  flow  out,  if  they  do  not  find  them  in' 
that  direftion. 


Sect.  II.    The  E  y  e. 


§ '  I .  The  Eye  in  general. 

Situation  and  compofit'ion.  Th  e  eyes  are  commonly 
two  in  number,  fituated  at  the  lower  part  of  the  fore- 
head, one  at  each  fide  of  the  root  of  the  nofe;  and  they 
are  made  up  of  hard  and  foft  parts.  The  hard  parts  are 
the  bones  of  the  cranium  and  face  ;  which  form  two 
pyramidal  or  conical  cavities,  like  funnels,  to  which 
we  give  the  name  of  orbits.  The  foft  parts  are  of  fe- 
veral  kinds.. 

The  principal  and  moft  eiTential  foft  part  irt  each  or- 
gan is  the  globe  or  ball  of  the  eye  ;  the  others  are  part- 
ly external  and  partly  internal.    The  external  parts  are 
^  the 
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the  fupercilia  or  eye-brows,  the  palpebrse  or  eye-lids, 
the  caruncula  lachrymalis,  and  the  puntla  lachrymaha  ; 
and  the  internal  parts  are  the  mufcles,  fat,  lachrymal 
ghind,  nervesj  and  blood-veflels. 

"■The  orbits.  Seven  bones  are  concerned  in  the  com- 
pofition  of  each  orbit,  viz.  the  cs  frontis,  os  fphenol- 
dale,  OS  ethmoides,  os  maxillare,  os  malas,  os  unguis, 
and  os  palati.  In  each  orbit  we  arc  to  confider  the 
edge,  fides,  and  bottom.  The  edge  is  formed  by  the 
OS  frontis,  os  maxillare,  and  os  malas ;  the  bottom  by 
the  OS  fphenoides  and  os  palati;  and  allthefe  bones  ex- 
cept the  OS  palati,  contribute  to  form  the  fides.  The 
bottom  is  perforated  by  the  'foramen  opticum  of  the  os 
fphenoides ;  and  the  external  fide  near  this  foramen, 
by  two  orbitary  fifliires,  one  fuperior,  called  fphenoidalis, 
/he  other  inferior,  called  fpheno-maxillaris,  as  has  been 
already  faid  in  the  defcription  of  the  flieleton. 

All  the  cavity  of  the  orbit  is  lined  by  a  membrane, 
which  is  an  elongation  or  production  of  the  dura  ma- 
ter ;  and  it  comes  partly  through  the  foramen  opticum 
of  the  OS  fphenoides,  and  partly  through  the  fphenoidal 
or  fuperior  orbitary  fiffure.  This  membrane,  which 
may  be  looked  upon  as  the  periofleum  of  the  orbit, 
comnunicates  with  the  periofteum  of  the  bafis  cranii, 
by  the  inferior  orbitary  fiffure,  and  with  the  perio- 
fteum of  the  face  at  the  edge  of  the  orbit.  At  the  up- 
per part  of  the  edge  of  the  orbits,  the  two  perioftea  form 
a  kind  of  broad  ligament,  and  a  narrow  one  at  the 
lower  part  of  this  edge,  which  I  fhall  call  ligaments  of 
the  palpebra. 

The  particular  fituation  of  the  orbits  reprefents  near- 
ly two  funnels,  placed  laterally  at  a  fmall  diftance  from 
each  other,  infuch  a  manner  as  that  their  apices  are  al- 
mofljoined,  their  neareft  fides  almod:  parallel,  and  the 
other  fides  turned  obliquely  backward  ;  and  for  this 
reafon  the  middle  of  the  great  circumlerence  or  edge  of 
each  orbit,  is  at  a  much  greater  diltance  from  the  fep- 
tum  narium,  than  the  bottom  or  apex  j  and  the  edge 
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or  great  circumference  is  very  oblique,  the  temporal^ 
or  external  angle  of  the  orbit  lying  more  backward 
than  the  nafal  or  internal  angle. 

§  2.  The  Globe  or  Ball  of  the  Eye. 

Compofit'ion.  The  globe  of  the  eye  being  the  moft 
effential  of  all  the  foft  parts  belonging  to  the  organ  of 
fight,  and  being  likevvife  a  part  which  we  are  obliged 
fo  mention  as  often  as  we  fpeak  of  the  other  foft  parts, 
muft  be  firlt  defcribed.  It  is  made  up  of  feveral  proper 
jparts,  fome  of  which  being  more  or  lefs  foUd,  reprefent 
a  kind  of  fhell  formed  by  the  union  of  feveral  membra- 
nous ftrata  called  the  coats  of  the  globe  of  the  eye ;  and 
ihe  other  parts  being  more  or  lefs  fluid,  and  contain- 
ed in  particular  membranous  capfulas,  or  in  the  in- 
terftices  between  the  coats,  are  termed  the  humours  of  the 
globe  of  the  eye.  Thefe  capfules  are  likewife  termed  coats. 

The  coats  of  the  globe  of  the  eye  are  of  three  kinds. 
Some  form  chiefly  the  fliell  of  the  globe  ;  fame  are  ad- 
ditional, being  fixed  only  tO'  a  part  of  the  globe;  and 
fome  are  capfular,  v^hich  contain  the  humours.  "  The 
coats  -which  form  the  globe  of  the  eye  are.  The  fderotic, 
to  which  the  convexity  of  the  globe  is  owing  ;  the  cor- 
nea, which  forms  the  anterior  part  of  the  globe ;  the 
iris,  choroides,  and  retina."  The  additional  coats  are 
two;  one  called  tendinofaox  albuginea,  which  forms  the 
>vliite  of  the' eye;  and  the  other,  conjunctiva.  The  cap- 
fular tunicas  are  likewife  two,  the  vitrea  and  cryftallina. 

The  globe  of  the  eye  thus  formed,  fends  out  back- 
ward a  pretty  large  pedicle,  which  is  the  contin-uation 
of  the  optic  nerve.  It  Is  fituated  about  the  middle  of 
the  orbit  in  the  manner  which  we  fliali  afterwards  fee  ; 
and  it  is  tied  to  it  by  the  optic  nerve,  by  fix  mufcles,  by 
the  tunica  conjunctiva,  and  by  the  palpebras.  The 
back -part  of  the  globe,  the  optic  nerve,  and  mufcles, 
are  furrounded  by  a  foft  fatty  fubftance,  which  fills  the 
fsfl:  of  the  bottom  of  the  orbit. 
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The  humours  are  three  in  number;  the  aqueous,  vi- 
treous, and  cryftalline.  The  firft  may  properly  enough 
he  called  an  humour^  and  is  contained  in  a  fpace  form- 
td  in  the  interltices  of  the  anterior  portion  of  the  coats. 
Thefecond  or  vitreous  humour  is  contained  in  a 'parti- 
cular membranous  capfula,  and  fills  above  three-fourths 
of  the  fliell  or  cavity  of  the  globe  of  the  eye.    It  has 
been  named  vitreous,  from  its  fuppofed  refemblance  to 
melted  glafs ;  but  it  is  really  more  like  the  white  of  a 
new-laid  egg. 

•  The  cryftalline  humour  is  fo  called  from  its  refem- 
blance to  cryftal,  and  is  often  named  fimply  the  cryflal- 
Ime.  It  is  rather  a. gummy  mafs  than  an  humour,  of  a 
lenticular  form,  more  convex  on  the  back  than  on  the 
forefide,  and  contained  in  a  fine  membrane  called  mem- 
■brana  or  capfiila  .cryjlallina.  What  I  have  here  faid  is 
iufficient  to  give  a  general  idea  of  the  three  humours  of 
ihe  globe  of  the  eye. 


§  3.  The  Coats  of  the  Eye  in  particular. 

The  mofl:  external,  the  thickefl,  and  flrongeft 
coats  of  the  eye,  are  the  fclerotica  and  cornea.  They 
•invefl:  all  the  other  parts  of  which  the  globe  is  compo- 
sed— The  fclerotic  is  made  up  of  many  fibres  clofelj 
connefted  ;  and  is  of  a  firm  texture,  refembhng  parch- 
ment."   About  the  middle  of  its  poiterior  convex  por- 
tion, where  it  fuftains  the  optic  nerve,  it  is  in  a  manner 
perforated,  and  thicker  than  any  where  elfe,  its  thick- 
•ncfs  diminifliing  gradually  toward  the  oppofite  fide,  and 
its  lubftance  is  penetrated  obliquelyin  feveral  places  by 
fmall  blood-vefTels.    The  courfe  of  the  nervous  fila- 
•ments  thro'  this  coat  is  very  fingular  :  they  enter  the 
convex  fideatfome  diflance  from  the  optic  nerve;  and 
Tunnmg  from  thence  through  its  fubftance,  they  pierce 
•the  concave  fide  near  the  cornea. 

The  cornea  is  made  up  of  feveral  flrata  or  lamlnjc 
<ClOi«ly  united,  and  of  a  different  texture  from  the  for- 
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iner.  When  macerated  in  cold  water,  it  fwells;  and  then  - 
its  ftrata  may  be  feparated  from  each  other. 

This  portion  is  foniething  more  convex  than  thefcle- 
rotica,  fo  that  it  reprefents  the  fegment  of  a  fmall 
fphere  added  to  the  fegment  of  a  greater  ;  but  this  dif- 
ference is  not  equally  great  in  all  perfons.  The  circum- ' 
ference  of  the  convex  fide  is  not  circular  as  that  of  the 
concave  fide,  but  tranfverfely  oval :  for  the  fuperior 
vfind  inferior  portions  of  the  circumference  terminate 
obliquely;  but  this  obliquity  is  more  apparent  in  oxen 
and  fheep  than  in  man. 

The  cornea  is  perforated  by  a  great  number  of  im- 
perceptible pores,  through  which  a  very  fine  fluid  is 
continually  difcharged,  which  foon  afterwards  evapo-r 
rates  ;  but  we  difcover  it  evidently  by  prefling  the  eye 
foon  after  death,  having  firfl  wiped  it  very  clean  ;  for 
we  then  fee  a  graduall  coUeftion  of  a  very  fubtle  li- 
quor, which  forms  itfelf  into  little  drops  ;  and  this  ex- 
periment may  be  feveral  times  repeated  on  the  fame 
fubject.  It  is  this  dew  that  forms  a  kind  of  pellicle  on, 
the  eyes  of  dying  perfons,  which  fometimes  cracks  foon 
nfter,  as  is  obferved  in  the  Memoirs  of  the  Academy  for 
1721. 

Tunica  choroides.  The  next  coat  of  the  globe  of  the 
eye  is  the  choroides,  which  is  of  ablackifh  colour,  more 
or  lefs  inclined  to  red  ;  and  adheres,  by  means  of  a 
great  number  of  fmall  veiTels,  to  the  fclerotica,  from  the 
infertion  of  the  optic  nerve  all  the  way  to  the  cornea, 
where  it  leaves  the  circumference  of  the  globe;  "  and 
turns  inward,  to  form  a  number  of  little  procefles  term- 
ed ciliary^  which  are  fituated  at  the  edge  of  the  cryftal- 
line  lens." 

The  external  lamina  of  the  choroides  is  ftrongerthan 
the  internal,  and  both  appear  blackifh  becaufe  of  their 
tranfparency.  At  a  very  fmall  diltance  from  the  cornea 
this  lamina  is  mofh  clofely  united  to  the  fclerotica. 
Kound  this  adefion  it  changes  colour,  and  forms  a 
whitiili  ring  of  the  fame  breadth  with  thbadhefion;  and 

near 


Chap. I.      AND  ITS  APPENDAGES.  iia 

near  the  edge  of  the  fclerotica  this  ring  is  ftronger  and 
of  a  different  texture  from  what  it  is  any  where  elfe.  It 
adheres  fo  clofely  to  the  fclerotica,  that  if  we  blow 
through  a  fmall  hole  made  therein  without  touching  the 
choroides,  the  air  will  penetrate  every  where  between 
the  two  coats,  but  cannot  deftroy  this  adhefipn,  or  pafs 
to  the  cornea.  This  adhefion  lias  been  improperly 
named  Ugamentum  dliare.  On  the  inner  furface  of  this 
lamina  we  difcover  a  great  number  of  flat  lines  in  a 
vortical  difpofition,  which  are  the  veffels  named  by  Steno 
vafa  vorticofa,  or  vortices  vafcuhfi,  of  which  hereafter. 

The  internal  lamina  of  the  choroides  is  thinner  and 
of  a  darker  colour  than  the  external;  and  its  furface, 
together  with  the  correfponding  furface  of  the  other  la- 
mina, is  covered  by  a  blackifh  fubftanee  with  fome 
mixture  of  red,  which  eafily  feparates  when  touched, 
3nd  immediately  tinges  the  water  in  which  the  choroides 
is  dipped.  The  origin  of  this  fubflance  has  not  as  yet 
been  obierved ;  but,  after  a  nice  anatomical  injefticn, 
1  have  obferved  a  great  number  of  vafcular  ftars  on  the 
inner  furface  of  this  lamina.  In  Mr  Ruyfch's  works,  it 
is  termed  memhrana  Ruyfchiana. 

"  At  the  anterior  edge  of  the  choroides  we  find  the 
iris  compofed  of  two  laminre,  the  poflerior  of  which  was 
called  uvea  by  the  antients.  In  the  middle  of  the  iris 
there  is  a  hole  termed  pupil:  this  in  a  foetus  is  covered 
with  a  membrane  called  pupillaris,  which  generally  dif- 
appears  about  the  feventh  month."  Between  the  two 
laminae  of  the  iris  we  find  two  very  thin  planes  of  fibres 
which  appear  to  be  flefhy  ;  the  fibres  of  one  plane  be- 
ing orbicular,  and  lying  round  the  circumference  of  the 
papilla  ;  and  thofe  of  the  other  being  radiated,  one  ex- 
,tremity  of  which  is  fixed  to  the  orbicular  plane,  the 
other  to  the  great  edge  of  the  iris. 

The  plicse  or  procellus  ciiiares  are  fmall  radiated  and 
prominent  dupllcatures  of  the  anterior  edge  of  the  cho- 
roid coat ;  and  their  circumference  anfwers  partly  to 
that  of  the  white  ring  of  the  external  lamina.  They 
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are  oblong  thin  plates  ;  their  external  extremities,  or 
thofe  next  the  choi  oides,  being  very  fine  and  pointed  ; 
the  internal  are  broad,  prominent,  and  ending  in  acute 
angles.  In  the  duplicature  of  each  ciliary  fold  we 
find  a  fine  reticular  texture  ot  veffels ;  and  fome  pre- 
tend to  have  feen  ilefhy  fibres  in  the  fame  place,  lying 
in  fmall  grooves  of  the  membrana  vitrea,  as  we  ftiall 
fee  hereafter. 

The  fpace  between  the  cornea  and  iris,  contains  the-* 
greateft  part  of  the  aqueous  humour,  and  communi- 
cates by  the  pupilla  with  a  very  narrow  fpace  behind 
the  iris,  or  between  that  and  the  cryftalline.  Thefe 
two  fpaces  have  been  termed  the  two  chambers  of  the 
aqueous  humour,  one  anterior,  the  other  pofterior,  as  I- 
fliall  obferve  in  defcribing  this  humour  in  particular. 

Retina.  The  lafl  coat  proper  to  the  eye  is  of  a  very 
different  texture  from  that  of  the  other  two  coats.  It  is 
•white,  foft,  and  tender,  and,  in  a  manner,  medullary, 
or  like  a  kind  of  pafte  fpread  upon  a  fine  reticular  web. 
It  reaches  from  the  infertion  of  the  optic  nerve  to  near 
the  edge  of  the  cryftalline  lens."  At  the  place  which 
anfwers  to  the  infertion  of  the  optic  nerve,  we  obferve  a 
fmall  depreffion,  in  which  lies  a  fort  of  medullary  but- 
ton, terminating  in  a  point ;  and  from  this  depreffion 
blood-veflels  go  out,  which  are  ramified  on  all  fides 
through  the  fubftance  of  the  retina. 

It  is  commonly  faid,  that  the  retina  is  a  produflion 
or  expanfion  of  the  medullary  fubltance  of  the'  optic 
nerve  ;  the  fclerotica,  of  the  dura  mater  ;  and  the  cho- 
voides,  of  the  pia  mater,  which  accompanies  this  nerve. 
But  this  opinion  is  not  altogether  agreeable  to  what  we 
obferve  in  examining  the  optic  nerve,  and  its  infertion 
i:i  the  globe  of  the  eye.  If  we  take  a  very  fliarp  in- 
Itrument,  and  divide  this  nerve  through  its  whole 
length,  between  where  it  enters  the  orbit  and  where 
it.enters  the  globe,  into  two  equal  lateral  parts,  and  theii 
continue  this  feftion  through  the  middle  or  centre  of 
its  infertion,  the  following  phenomena  will  appear. 


Chap.  I.     AND  ITS  APPENDAGES. 


That  the  nerve  contrafts  a  little  at  its  infertlon  into 
the  globe;  that  its  outer  covering  is  a  true  continuation 
of  the  dura  mater  ;  that  this  vagina  is  very  different 
from  the  fclerotica  both  in  thicknefs  and  texture,  the 
iclerotica  being  thicker  than  the  vagina,  and  of  ano- 
ther ftrufture  ;  that  the  vagina  from  the  pia  mater 
forms,  through  the  whole  medullary  fubftance  of  the 
nerve,  feveral  very  fine  cellular  fepta;  and  that  where  it 
enters  the  globe  of  the  eye,  the  pia  mater  does  not  di- 
rcftly  anfwer  to  the  choroides. 

Laftly,  that  as  the  medullary  fubftance  of  the  nerve 
enters  the  globe,  it  is  very  much  contrafted,  andfeems 
to  terminate  only  in  the  fmall  tubercle  or  button  already 
mentioned  ;  but  if  we  examine  accurately,  we  fliall 
lind  that  the  retina  is  really  a  continuation  of  the  fibres 
which  compofe  the  medullary  part  of  the  nerve. 

The  infertion  of  the  optic  nerve  in  the  globe  of  the 
eye  is  not  directly  oppofite  to  the  pupilla,  fo  that  the  di- 
jtance  between  thefe  two  parts  is  not  the  fame  when 
meafured  on  all  parts  of  the  globe.  The  greatefl  di- 
Ilance  is  on  the  fide  next  the  temples;  and  the  fmalleft, 
next  the  nofe.  1  have  obferved  an  inequality  of  the 
fame  kind  in  the  breadth  of  the  uvea,  which  in  many 
fubjects  is  lefs  near  the  nofe  than  near  the  temples;  fo 
that  the  centre  of  the  pupilla  is  not  the  fame  with 
that  of  the  great  circumference  of  the  iris  ;  and  I  have 
leen  the  fame  difference  in  the  breadth  of  the  corona 
ciliaris. 

§  4'  The  Humours  of  the  Eye  and  their  Capfula. 

The  vitreous  humour.  The  vitreous  humour  is  a  clear 
and  very  liquid  gelatinous  fluid  contained  in  a  fine 
tranfparent  capfula,  called  tunica  vitrea,  together  with 
which  it  forms  a  mafs  nearly  of  the  confiftence  of  the 
white  of  an  egg.  It  fills  the  greated  part  of  the  globe 
of  the  eye,  that  is,  almoft  all  that  fpace  which  anfwers 
to  the  extent  of  the  retina,  except  a  fmall  portion  be- 
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hind  the  uvea,  where  it  forms  a  foffula,  in  which  the 
cryftaUine  lens  is  lodged.  This  humour  being  dexte- 
roufly  taken  out  of  the  globe,  prefcrves  its  confiftence 
for  fome  time  in  the  capfula,  almoft  like  the  white  of 
^n  egg ;  and  then  runs  off  by  little  and  Uttle,  till  it  quite 
difappears. 

The  tunica  vitrea  is  compofed  exteriorly  of  two  lami- 
nrc  very  clofely  connefted,  which  quite  furround  the 
mafs  of  humour,  and  are  immediately  applied  to  the 
retina  all  the  way  to  the  great  circumference  of  the  co- 
rona ciliaris  ;  but  from  thence  to  the  circular  edge  of 
the  foffula  of  the  cryllalline,  this  coat  is  full  of  radiated 
fulci,  which  contain  the  procefTus  ciliares  of  the  uvea. 
At  the  edge  of  the  foffula  the  two  lamaiJE  feparate,  and 
form  a  particular  capfula,  which  belongs  to  the  cryftal- 
line  ;  as  we  fliall  fee  hereafter. 

The  internal  lamina  of  the  tunica  vitrea  gives  off, 
through  the  whole  fubftance  of  this  humour,  a  great 
number  of  cellular  elongations  or  fepta  fo  extremely 
fine,  as  not  at  all  to  be  vifible  in  the  natural  ftate,  the 
whole  mafs  appearing  then  to  be  uniform  and  equally 
tranfparent  through  its  whole  fubftance  ;  but  they  are 
difcovered  by  putting  the  whole  foon  alter  it  is  taken 
out  of  the  body  into  fome  acefcent  and  gently  coagula- 
ting liquor. 

The  radiated  fulci  of  the  tunica  vitrea,  which  maybe 
termed  fulci  ciliares,  are  perfectly  black,  when  the  coat 
is  taken  out  of  the  body.  This  proceeds  from  the 
black  fubftance  with  which  the  laminse  or  procelfus  ci- 
liares are  naturally  covered,  as  well  as  all  the  reft  of  the 
choroides,  and  which  remains  in  the  bottom  of  the  ful- 
ci after  the  laminae  have  been  taken  out.  We  obferve 
very  fine  veffels  in  this  humour,  which  fliall  be  defcri- 
bed  afterwards. 

The  cryJlalUne  humour.  The  cryftaUine  lens  is  a  fmall 
lenticular  body  of  a  pretty  firm  confiftence,  and  tranf- 
parent like  cryftal.  It  is  contained  in  a  tranfparent 
membranoiis  capfula,  and  lodged  in  the  anterior  foflula 
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of  the  vitreous  humour,  as  has  been  already  faid.  It  is 
verv  improperly  called  an  humour,  becaufe  it  may  be 
handled  and  moulded  into  difterent  fliapes  by  the  fin- 
gers, and  fometimes  almoft  diffolved  by  different  reite- 
rated compreffions,  efpecially  when  taken  out  of  the 
capfula. 

The  figure  of  the  cryftalline  is  lenticular;  but  itspo- 
fterior  fide  is  more  convex  than  the  anterior,  the  con- 
vexity of  both  fides  being  very  rarely  equal.  The  inter- 
nal ftrufture  of  this  mafs  has  not  been  hitherto  fuffi-  / 
ciently  difcovered,  to  be  defcribed  with  certainty,  efpe- 
cially in  man,  where  I  could  never  find  that  contorted 
difpofition  of  cryftalline  tubes  which  fome  pretend  to 
have  feen  in  the  eyes  of  large  animals. 

The  colour  and  confiftence  of  the  cryftalline  varies 
in  different  ages,  as  was  difcovered  by  M.  Petit  the 
phyfician,  and  demonftrated  by  him  in  the  Academy  of 
Sciences  from  a  great  number  of  human  eyes ;  and  his 
obfervations  are  inferted  in  the  Memoirs  for  1726. 
Till  the  age  of  30  it  is  very  tranfparent,  and  almoft 
without  any  colour.  It  afterwards  becomes  yellowifh, 
and  that  yellownefs  gradually  increafes.  The  confiftence 
varies  almoft  in  the  fame  manner,  being  of  an  uniform 
foftnefs  till  the  age  of  20,  and  afterwards  growing  gra- 
dually more  fohd  in  the  middle  of  the  mafs ;  but  in 
this  there  are  varieties,  explained  in  the  Memoirs  for 
1727. 

The  cryftalline  capfula  or  coat  is  formed  by  a  dupli- 
cature  of  the  tunica  vitrea,  as  I  have  already  faid. 
The  external  lamina  covers  the  anterior  fide  of  the 
cryftalline  mafs ;  the  internal  lamina  covers  the  back- 
fide,  and  likewife  the  foffula  vitrea,  in  which  the  cry- 
ftalline is  lodged.  The  anterior  portion  of  the  cryftal- 
line capfula  is  thicker  than  the  pofterior,  and,  in  a 
manner,  elaftic  ;  and  both  its  thicknefs  and  elafticity 
may  be  difcovered  in  diffeftion,  without  any  other  ar- 
tifice. 

The  anterior  portion  fwells  when  macerated  in  wa- 
ter. 
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ter,  and  then  appears  to  be  made  up, of  two  pellicula, 
united  by  a  fine  fpungy  fubftance.  I  denionftrated  this 
duplicature  very  plainly  in  the  eye  of  an  horfe  by  the 
knife  alone  ;  and  I  even  carried  theji  reparation  of  the 
two  laminae  as  far  as  the  vitreous  coat.  Having  made 
a  fmall  hole  in  the  middle  of  the  capfula,  and  blown 
into  it  through  a  pipe,  fome  part  of  the  air  remained 
between  the  edge  of  the  cryftalline  mafs  and  that  of 
the  capfula  in  form  of  a  tranfparenf  circle.  This  ex- 
periment was  made  with  an  ox's  eye  above  ten  years 
ago. 

The  aqueous  humour  is  a  very  limpid  fluid,  refem- 
bling  a  kind  of  lympha  or  ferum,  with  a  very  fmall  de- 
gree of  vifcidity  ;  and  it  has  no  particular  capfula  like 
the  cryftalline  and  vitreous  humours.  It  fills  the  fpace 
between  the  cornea  and  iris,  that  between  the  iris  and 
the  cryftalline,  and  the  hole  of  the  pupilla.  Thefe 
two  fpaces  are  called  the  chambers  of  the  aqueous  humour ^ 
and  they  are  diftinguifhed  into  the  anterior  and  pofle- 
rior. 

The  two  chambers  are  not  of  the  fame  extent.  The 
anterior,  which  is  vifible  to  every  body  between  the  cor- 
nea and  iris,  is  the  largefl ;  the  other  between  the  iris 
and  cryftalline  is  very  narrow,  cfpecially  near  the  pu- 
pilla, where  the  iris  almoft  touches  the  cryftalline.  This 
proportion  between  the  two  chambers  has  been  fuffi- 
ciently  proved,  contrary  to  the  opinion  of  many  an- 
cient writers,  by  M.  Heifter,  Morgagni,  and  feveral 
members  of  the  royal  academy  ;  but  none  has  treated 
thefe  matters  at  fo  great  a  length  as  M.  Petit  the  phy- 
fician,  as  appears  by  the  printed  Memoirs  of  that  So- 
ciety. 

^^.The  Tunica  Albuginea,  and  Mufcles  of  the  Globe  of  the  Eye. 

The  tunica  albuginea,  called  commonly  the  white  of 
the  eye,  and  which  appears  on  all  the  anterior  convex 
fide  of  the  globe,  from  the  cornea  to  the  beginning  of 
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the  pofterior  fide,  is  formed  chiefly  by  the  tendinous 
cxpanfion  of  four  mufcles  in  the  manner  prefentiy  to  be 
deftribed.  This  expanfion  adheres  very  clofe  to  the 
fclerotica,  and  makes  it  appear  very  white  and  flimmg, 
whereas  the  reft  of  it  is  of  a  dull  whitifh  colour.  It  is 
very  thin  near  the  edge  of  the  cornea ;  in  which  it  feems 
to  be  loft)  terminating  very  uniformly. 

There  are  commonly  fix  mufcles  inferted  in  the  globe 
of  the  human  eye  ;  and  they  are  divided,  on  account  of 
their  direftion,  into  four  redli  and  two  obliqui.  The 
refti  are  again  divided,  from  their  fuuation,  into  fupe- 
rior,  inferior,  internal,  and  external ;  and,  from  their 
funftions,  into  a  levator,  deprelTor,  adduftor,  and  ab- 
duftor.  The  two  oblique  mufcles  are  denominated  from 
their  fituation  and  fize,  one  being  named  obliquiis  fiipe- 
rior  or  major ^  the  other  obliqiius  inferior  or  minor.  The 
obliquus  major  is  likewife  called  trochlearis,  becaufe  it 
paflTes  through  a  fmall  cartilaginous  ring,  as  over  a  tro- 
chlea or  pulley. 

The  mufculi  re£li  do  not  altogether  anfwer  to  that 
name  ;  for  in  their  natural  fituation  they  do  not  at  all 
lie  in  a  ftraight  direction,  as  they  are  commonly  repre- 
fented  in  an  eye  taken  out  of  the  body.  I'o  underftand. 
this,  we  ought  to  have  a  juft  idea  of  the  fituation  of  the 
globe  in  the  orbit,  and  at  the  fame  time  to  remember 
the  obliquity  of  the  orbits,  as  already  explained.  The 
globe  is  naturally  placed  in  fuch  a  manner,  as  that,  du- 
ring the  inaftion  or  equilibrium  of  all  the  mufcles,  the 
pupilla  is  turned  diredlly  forward  ;  the  inner  edge  of 
the  orbit  is  oppofite  to  the  middle  of  the  infide  of  the 
globe  ;  the  outer  edge  of  the  orbit,  becaufe  of  its  ob- 
liquity, is  behind  the  middle  of  the  outfide  of  the 
globe;  and  laftly,  the  great  circumference  of  the  con- 
vexity of  the  globe  between  the  pupilla  and  the  optic 
nerve,  runs  dire£lly  inwards  and  outwards,  upwards  and 
downwards. 

In  this  fituation,  the  internal  reftus  alone  is  in  a 
ftraight  diredion,  the  other  three  being  oblique  j  and 
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the  external  reftus  is  the  longefl-,  the  internal  the 
fliorteft,  and  the  fuperior  and  inferior  of  the  fame 
middle  length  between  the  two  former.  The  external 
rectus  is  likewife  bent  round  the  outer  convex  fide  of 
the  globe;  the  fuperior  and  inferior  are  alio  incurvatcd, 
but  in  a  lefs  degree  ;  whereas  the  whole  internus  is  al- 
moft  ftreight :  notwithftanding  all  this,  I  lhall  ftill  con- 
tinue to  give  them  all  the  common  name  of  mufcuti  oculi 
redi. 

Thefe  mufcles  are  fixed  by  their  poftcrior  extremi- 
ties at  the  bottom  of  the  orbit  near  the  foramen  opticum 
in  the  elongation  of  the  dura  mater,  by  fliort  narrow 
tendons,  in  the  fame  order  in  which  I  have  already 
named  them.  From  thence  they  run  wholly  flefliy,  to- 
ward the  great  circumference  of  the  convexity  of  the 
globe,  between  the  optic  nerve  and  cornea,  where  they 
are  expanded  into  flat  broad  tendons  which  touch  each 
other,  and  afterwards  unite.  Thefe  tendons  are  fixed 
firft  of  all  by  a  particular  infertion  in  the  circumference 
juft  mentioned,  and  afterwards  continue  their  adhefion 
all  the  way  to  the  cornea,  forming  the  tunica  albugi- 
nea,  as  has  been  already  faid. 

The  fuperior  oblique  mufcle  is  fixed  to  the  bottom 
of  the  orbit,  by  a  narrow  tendon,  in  the  fame  manner 
as  the  refti,  between  the  redlus  fuperior  and  internus. 
From  thence  it  runs  on  the  orbit  oppofite  to  the  inter- 
ftice  between  thefe  two  mufcles,  toward  the  internal 
angular  apophyfis  of  the  os  frontis,  where  it  terminates 
in  a  thin  tendon,  which  having  paffed  thro'  a  kind  of 
ring  as  over  a  pulley,  runs  afterwards  in  a  vagina  ob- 
liquely backward  under  the  reftus  fuperior,  that  is,  be- 
tween that  mufcle  and  the  globe;  and  increahng  in 
breadth  it  is  inferted  pofteriorly  and  laterally  in  the 
globe,  near  the  rectus  externus. 

The  ring  through  which  the  mufcle  pafTes,  is  partly 
cartilaginous  and  partly  ligamentous.  The  cartilaginous 
portion  is  flat,  of  a  confiderable  breadth,  and  like  half 
a  ring.    The  ligamentous  portion  adheres  flrongly  to 
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the  two  ends  of  the  cartilage,  and  is  fixed  in  the  fmall 
folTula  which  hes  in  the  orbit  on  the  angular  apophy- 
fis  of  the  OS  frontis.  By  means  of  this  ligament,  the 
ring  is  in  fome  meafure  moveable,  and  yields  to  the 
motions  of  the  mufcle.  To  the  anterior  edge  of  the 
ring,  a  ligamentous  vagina  is  fixed,  which  inverts  the 
tendon  all  the  way  to  its  infertion  in  the  globe. 

The  obliquus  inferior  is  fituated  obliquely  at  the 
lower  fide  of  the  orbit,  under  the  reftus  inferior,  which 
confequently  lies  between  this  mufcle  and  the  globe.  It 
is  fixed  by  one  extremity  a  little  tendinous,  to  the  root 
of  the  nafal  procefs  of  the  os  maxillare,  near  the  edge  of 
the  orbit  between  the  opening  of  the  lacrymal  du6ly 
and  the  inferior  orbitary  fiiTure. 

From  thence  it  pafles  obliquely,  and  a  little  tranf- 
verfely  backward,  under  the  reftus  inferior;  and  is  fixed 
to  the  poflerior  lateral  part  of  the  globe  by  a  flat  tendon  op- 
pofite  to  and  at  a  fmall  diftance  from  the  tendon  of  the 
obliquus  fuperior  ;  fo  that  thefe  two  mufcles  do  in  fome 
meafure  furround  the  outer  poflerior  part  of  the  globe. 

Ufes  of  thefe  mufcles.  The  redus  fuperior  moves  the 
anterior  portion  of  the  globe  upward  when  we  lift  up 
•the  eyes  ;  the  reftus  inferior  carrier  this  portion  down- 
ward ;  the  internus  toward  the  nofe,  and  the  externus 
toward  the  temples. 

When  two  neighbouring  refti  aft  at  the  fame  time, 
they  carry  the  anterior  portion  of  the  globe  obliquely 
toward  that  fide  which  anfwers  to  the  diftance  between; 
thefe  two  mufcles :  and  when  all  the  four  mufcles  aft 
fucceffively,  they  turn  .the  globe  of  the  eye  round, 
■which  is  what  is  called  rolling  the  eyes. 

It  is  to  be  obferved,  that  all  thefe  motions  of  the 
globe  of  the  eye  are  made  round  its  centre;  fo  that  in 
moving  the  anterior  portion,  all  the  other  parts  are 
likewife  in  motion.  I'hus,  when  the  pupilla  is  turned 
toward  the  nofe  or  upward,  the  infertion  of  the  optic 
nerve  is  at  the  fame  time  turned  toward  the  temple,  or 
downward. 
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The  ufe  of  the  oblique  mufcles  Is  chiefly  to  counter- 
balance the  adion  of  the  refti,  and  to  fupport  the  globe 
in  all  the  motions  already  mentioned.  This  is  evident 
from  their  infertions,  which  are  in  a  contrary  direftion 
to  thofe  of  the  refti,  their  fixed  points  with  relation  to 
the  motions  of  the  globe  being  placed  forward,  and 
thofe  of  the  refti  backward,  at  the  bottom  of  the  orbit. 
The  foft  fat  which  lies  behind  the  globe  is  altogether  in- 
fufBcient  to  fupport  it :  neither  is  the  optic  nerve  more 
fit  for  this  purpofe  ;  for  I  have  fliewn  that  this  nerve 
follows  all  the  motions  of  the  globe,  which  would  be  im- 
poflible,  were  not  the  fat  very  pliable  and  without  re- 
fiftance.  And  to  this  we  mull  add,  that  the  optic  nerve 
at  its  infertion  in  the  globe  has  a  particular  curvature, 
which  allows  it  to  be  elongated,  and  confequently  pre- 
vents it  from  fufFering  any  violence  in  the  different  mo- 
tions of  the  eyes. 

The  obhquity  of  thefe  two  mufcles  does  not  hinder 
them  from  doing  the  office  of  a  fulcrum ;  becaufe  this 
is  not  a  fulcrum  diftinct  from  the  part  moved,  or  on 
which  the  globe  of  the  eye  Aides  like  the  head  of  one 
bone  in  the  articular  cavity  of  another;  but  being  fixed 
to  the  part,  it  eafily  accommodates  itfelf  to  all  the  de- 
grees of  motion  thereof.  Had  thefe  mufcles  lain  in  a 
ftraight  direftion,  they  would  have  incommoded  the 
redi ;  but  their  obliquity  may  be  faid  to  be  in  fome 
meafure  reftified  by  the  inner  furface  of  the  orbit,  and 
the  reftus  externus. 

The  inner  furface  of  the  orbit  ferves  for  a  kind  oi 
collateral  fulcrum,  which  hinders  the  globe  from  fall- 
ing too  far  inward  ;  as  the  joint  aftion  of  the  two  ob- 
liqui  prevents  it  in  part  from  falling  too  far  outward. 
The  redus  externus,  by  being  bent  on  the  globe,  not 
only  hinders  it  from  being  carried  outward,  but  alfo 
prevents  the  indireft  motions  of  the  obliquifromthruft- 
ing  it  out  of  the  orbit  toward  the  temples.  The  other 
ufes  attributed  to  thefe  mufcles  feem  to  be  without 
foundation,  from  the  confideration  of  their  infertions. 
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and  of  the  ftruaure  of  the  parts  with  which  they  are 
concerned;  both  which  reafo«s  are  explained  in  the 
-Memoirs  of  the  Academy  for  1721. 

6.  The  Supercilia,  and  Mufculi  front ale^  occipitalcs,  and  fu- 

percil.iares. 

Supercilia.  The  fupercilia  or  eye-brows  are  the  two 
tairy  arches  fituated  at  the  lower  part  of  the  .forehead, 
between  the  top  of  the  nofe  and  temples,  in  the  fame  di- 
redion  with  the  bony  arches  which  form  the  fuperior 
•edges  of  the  orbits,  and  are  peculiar  to  the  human  fpe- 
cies.  The  ikin  in  which  they  are  fixed  does  not Teem  to 
■be  much  thicker  than  that  of  the  reft  of  the  forehead  j 
but  the  membrana  adipofa  is  thicker  than  on  the  neigh- 
bouwng  parts.  The  colour  of  the  eye-brows  is  diffe- 
rent in  different  perfons ;  and  often,  in  the  fame  per- 
son, different  from  that  of  the  hair  on  the  head  :  nei- 
ther is  the  fize  of  them  always  alike.  The  hairs  of 
>vhich  they  confift  are  ftrong  and  pretty  ftiff;  and  they 
lie  obliquely,  their  roots  being  turned  to  the  nofe,  and 
their  points  to  the  temples. 

The  fupercilia  have  motions  common  to  them  with 
thofe  of  the  {kin  of  the  forehead,  and  of  the  hairy 
•fcalp.  By  thefe  motions  the  eye-brows  are  lifted  upj 
the  fkin  of  the  forehead  is  wrinkled  more  or  lefs  re- 
-gularly  and  tranfverfely ;  and  the  hair  and  ailmoft  the 
■whole  fcalp  is  moved,  but  not  in  the  fame  degree  in  all 
-perfons ;  for  fome  by  this  motion  alone  can  mpve  their 
hat,  and  even  throw  it  off  from  their  head.  The  eye- 
brows have  likewife  particular  motions  which  contraft 
the  fkin  above  the  nofe  ;  and  all  thefe  different  motions 
are  performed  by  the  following  mufcles. 

MufcuH  frontales.  The  frontal  mufcles  are  two  thin, 
•broad,  flefhy  planes,  of  unequal  lengths,  lying  imme- 
diately behind  the  fkin  and  membrana  adipofa,  on  the 
anterior  parts  of  the  forehead,  which  parts  they  cover 
from  the  root  of  the  nofe,  and  through  about  twe- 
thirds  of  the  arch  of  the  eye-brows  on  each  fide,  all  the 
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•way  to  the  lateral  parts  of  the  hair  on  the  forehead.  At 
the  root  of  the  nole  they  touch  each  other  as  if  they 
were  but  one  murde  ;  and  at  this  place  their  fibres  are 
Ihortand  longitudinal,  or  vertical. 

The  next  fibres  on  each  fide  become  gradually 
longer  and  more  oblique  ;  the  moft  anterior  being  al- 
ways the  fliorteft  and  ftraighted  ;  and  the  lateral,  th»- 
longeft,  and  turned  moft  obliquely  toward  the  temples 
at  their  upper  extremities.  By  this  difpofition  an  an- 
gular interftice  is  formed  between  the  place  where  the 
two  mufcles  join,  and  the  hair  on  the  middle  of  the 
forehead  ;  but  this  difpofition  is  not  the  fame  in  all  fubr 
jefts,  no  more  than  the  wrinkles  and  bounds  of  the  hair 
on  the  forehead. 

Thefe  mufcles  are  fixed  by  their  inferior  extremities 
immediately  in  the  ilvin,  running  through  the  membra- 
naadipofa.  They  cover  the  mufculi  fuperciliares,  and 
adhere  clofely  to  them  by  a  kind  of  intertexture.  By 
the  fame  fibres  they  feem  to  be  inferted  in  the  angular 
apophyfes  of  the  os  frontis,  and  to  be  blended  a  little 
with  the  mufcles  of  the  palpebrae  and  nofe.  Their 
upper  extremities  are  fixed  to  a  tendinous  expanfion 
which  runs  over  the  head  to  be  inferted  to  the  occipital 
mufcles.  Each  of  their  lateral  portions  covers  a  portion 
of  the  temporal  mufcle  on  the  fame  hde,  and  adheres 
very  clofely  to  it.  The  fuperior  and  inferior  infertions 
are  graduated. 

Mufculi  occipitales.  The  occipital  mufcles  are  two 
fmall,  thin,  broad,  and  very  fliort  flefliy  planes,  fitua- 
ted  on  the  lateral  parts  of  the  occiput,  at  fome  diftance. 
from  each  other.  I'hey  are  inferted  by  the  inferior  ex- 
tremities of  their  flefliy  fibres  in  the  fuperior  tranfverfe 
line  of  the  os  occipitis,  and  alfo  a  little  above  it.  From 
thence  they  run  up  obliquely  from  behind  forward,  and. 
are  fixed  to  the  tendon  mentioned  above. 

The  breadth  of  thefe  mufcles  reaches  from  the  pofte- 
rior  middle  part  of  the  occiput  toward  the  maftoide  apo- 
phyfis,  and  they  diminifh  unequally  in  length  as  they 
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approach  thefc  apophyfes.  From  this  inequality  in 
length,  each  of  them  appears  as  if  it  were  double  in 
■fome  fubjedts ;  and  in  others  they  are  fo  thin  and  pale, 
that  they  feem  to  be  wanting.  They  are  fometimes  co- 
vered by  an  aponeurotic  expanfion  of  the  trapezii. 

The  occipital  and  frontal  mufcles  appear  to  be  true 
digaftrici,  both  in  regard  to  their  infertions  and  adion. 
The  fixed  infertions  of  the  occipitales  at  the  lower  part 
of  the  occiput,  and  the  moveable  infertions  of  the  fronta- 
les  in  thelkinof  the  forehead  and  of  the  fupercilia,  being 
well  confidered, together  with  their  reciprocal  infertions 
in  the  fame  aponeurofis,  feem  to  be  a  very  convincing 
proof  that  they  are  digaltric  mufcles. 

Thefe  four  mufcles  feem  always  to  aft  in  concert,  the 
occipitales  being  only  auxiliaries  or  alTiftants  to  the 
frontales,  the  office  of  which  is  to  raife  the  fupercilia, 
by  wrinkling  the  Ikin  of  the  forehead  ;  thefe  wrinkles 
following  the  diredion  of  the  eye-brows  pretty  regular- 
ly in  fome  fubjefts,  and  very  irregularly  in  others. 

To  be  convinced  of  the  co-operation  of  thefe  four 
mufcles,  we  need  only  hold  the  hand  on  the  occipi- 
tales, while  we  raife  the  eye-brows  and  wrinkle  the 
forehead  feveral  times  ;  and  we  will  perceive  the  occi- 
pitales to  move  each  time,  though  not  in  the  fame  de- 
gree in  all  fubjeds.  In  fome  perfons  the  occipitales  feem 
to  be  relaxed,  while  the  frontales  being  in  contraftion 
move  the  whole  fcalp  and  pericranium  forward,  and  then 
contraft  to  bring  them  back  to  their  natural  fituation. 

Mufculi  fuperciliares.  The  mufculi  fuperciliares  are 
flelhy  fafciculi  fituated  behind  the  fupercilia,  and  be- 
hind the  inferior  portion  of  the  mufculi  frontales  from 
the  root  of  the  nofe  to  above  one  half  of  each  fuperci- 
liary  arch.  They  are  ftrongly  inferted,  partly  in  the 
fynarthrofis  of  the  olfa  nafi  with  the  os  frontis,  where 
they  come  very  near  the  proper  mufcles  of  the  nofe,  and 
partly  in  a  fmall  neighbouring  portion  of  the  orbit, 
^rom  thence  they  firft  run  up  a  little,  and  afterwards 
more  or  lefs  in  the  diredion  of  the  eye-brows.  They 
:are  made  up  of  feveral  fmall  fafciculi  of  oblique  fibres, 
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all  fixed  by  one  end  in  the  manner  already  faid,  and 
by  the  other  partly  in  the  lower  extremity  of  the 
mufcks  by  which  they  are  covered,  and  partly  in  the 
{kin  of  the  fupercilia.  This  laft  portion  is  eafily  con- 
founded with  a  portion  of  the  mufculus  orbicularis  pal- 
pebrarum. 

The  aftion  of  thefe  mufclcs  is  to  deprefs  the  eye- 
brows, to  bring  them  clofe  together,  and  to  contraft 
the  fldn  of  the  forehead  immediately  above  the  nofe 
into  longitudinal  and  oblique  wrinkles,  and  the  Ikin 
which  covers  the  root  of  the  nofe  into  irregular  tranf- 
verfe  wrinkles.  This  aftion,  as  well  as  that  of  the 
frontales,  and  of  the  mufcles  of  the  nofe  and  lips,  is 
not  always  arbitrary,  but  fometimes  mechanical  and 
involuntary.  Thefe  mufcles  may  perhaps  likewife 
lerve  to  keep  the  mufculi  frontales  in  equilibrio  du- 
ring their  inaction,  they  being  moveable  by  both  extre- 
inities. 

§  7.  The  Palpebra  and  Membrana  conjiincliva. 

Palpehra.  The  palpebroa  are  a  kind  of  veils  or  cur- 
tains placed  tranfverj'ely  above  and  below  the  anterior 
portion  of  the  globe  of  the  eye  ;  and  accordingly  there 
are  two  eye-lids  to  each  eye,  one  fupcrior,  the  other 
inferior.  The  fuperior  is  the  largeft  and  moll  move- 
able in  man.  They  both  unite  at  each  fide  of  the 
globe;  and  the  places  of  their  union  are  termed  angles, 
one  large  and  internal  which  is  next  the  nofe,  the  oiher 
fmall  or  external  which  is  next  the  temples. 

Strudure  of  the  falpebra.  The  palpebras  are  made 
up  of  common  and  proper  parts.  The  common  parts 
are  the  fkin,  epidermis,  and  membrana  adipofa.  The 
proper  parts  are  the  mufcles,  the  tarfi,  the  pun£ta  or 
foramina  lacrymalis,  the  membrana  conjundiva,  the 
glandulalacrymalia,  and  the  particular  ligaments  which 
fuflain  the  tarfi.  The  tarfi  and  their  ligaments  are  in 
fpme  meafure  the  bafis  of  all  thefe  parts. 
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Tarft.  The  tarfi  are  thin  cartilages,  forming  the 
principal  part  of  the  edge  of  each  palpebra  ;  and  they 
are  broader  at  the  middle  than  at  the  extremities. 
Thofe  of  the  fuperior  palpebrasfare  fomething  more 
than  a  quarter  of  an  inch  in  breadth;  but  in  the  lower 
palpebrffi  they  are  not  ^bove  the  fixth  part  of  an  inch ; 
and  their  extremities  next  the  temples  are  more  llender 
than  thofe  next  the  nofe, 

Thefe  cartilages  are  fuited  to  the  borders  and  curva- 
ture of  the  eye-lids.  The  lower  edge  of  the  fuperior 
cartilage,  and  the  upper  edge  of  the  inferior,  terminate 
equally,  and  both  may  be  termed  the  ciliary  edges.  The 
oppofue  edge  of  the  upper  tarfus  is  fomething  femicir- 
Gular  between  its  two  extremities;  but  that  of  the  in- 
ferior tarfus  is  more  uniform,  and  both  are  thinner 
than  the  ciliary  edges.  Their  inner  fides,  or  thofe  next 
the  globe  are  grooved  by  feveral  fmall  tranfverfe  chan- 
nels, of  which  hereafter;  and  the .  extremities  of  both 
cartilages  are  connefted  by  a  kind  of  fmall  ligaments. 

Ligamenta  tarforum  lata.  The  broad  ligaments  of 
the  tarfi  are  membranous  elongations  formed  by  the 
union  of  the  periofteum  of  the  orbits  and  pericranium 
along  both  edges  of  each  orbit.  The  fuperior  ligament 
is  broader  than  the  inferior,  and  fixed  to  the  fuperior 
edge  of  the  upper  cartilage,  as  the  inferior  is  to  the 
lower  edge  of  the  lower  cartilage  ;  fo  that  thefe  liga- 
ments and  the  tarfi,  taken  alone  or  without  the  other 
parts,  reprefent  palpebral.  This  difcovery  I  firfi:  com- 
municated in  my  private  courfes. 

Membrana  ccrijiinciiva.  The  membrana  conjunctiva 
is  generally  defcribed  among  the  coats  of  the  globe  of 
the  eye ;  and  I  alfo  mentioned  it  there,  but  have  refer- 
red the  defcription  of  it  to  that  of  the  palpebrfE.  It  is  a 
thin  membrane,  one  portion  of  which  lines  the  inner 
furface  of  the  palpebrre,  that  is,  of  the  tarfi  and  their 
broad  ligaments.  At  the  edge  of  the  orbit  it  has  a  fold, 
and  is  continued  from  hence  on  the  anterior  half  of  the 
globe  of  the  eye,  adhering  to  the  tunica  albuginea  ;  lb 
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that  the  palpebr^  and  the  fore  part  of  the  globe  of  the 
eye  are  covered  by  one  and  the  fame  membrane,  which 
does  not  appear  to  be  a  continuation  of  the  pericra- 
nium, but  has  fome  connedtion  with  the  broad  liga- 
ments of  the  tarfi. 

The  name  of  conjiinflfva'  is  commonly  given  only  to 
that  part  which  covers  the  globe,  the  other  being  called 
fimply  t  be  i?2  tenia  I  jiiembrane  of  the  palpebra  ;  but  we 
jiiay  very  well  name  the  one  membrana  oculi  conjim^liva^. 
and  the  other  mejnbrana  falpehrarum  ccnjunSliva.  That 
of  the  palpebras  is  a  very  fine  membrane  adhering  very 
clofe,  and  full  of  fmall  capillary  blood-velTels.  It  is  per- 
forated by  numerous  imperceptible  pores,  thro'  which 
a  kind  of  ferum  is  continually  difeharged ;  and  it  has 
feveral  very  evident  folds  which  fhall  be  fpoken  to  here* 
after. 

Theconjunftiva  of  the  eye  adheres  by  the  intervention 
of  a  cellular  fubflance;  and  is  confequently  loofe,  and 
as  it  were  moveable  ;  and  it  may  be  taken  hold  of,  and 
feparated  in  feveral  places  from  the  tendinous  coat.  It 
is  of  a  whitifh  colour  j  and  being  tranfparent,  the  albu- 
ginea  makes  it  appear  perfedly  white  :  thefe  two  coats 
together  forming  what  is  called  the  white  of  the  eye^ 
The  greatefl  part  of  the  numerous  velftls  which  run 
upon  it  contain  naturally  only  the  ferous  part  of  the 
blood,  and  confequently  are  not  difcoverable,  except 
by  anatomical  injedions,  inflammations,  obflrudions, 
&c.  With  the  point  of  a  good  knife  we  continue  the 
feparation  of  this  membrane  over  the  cornea. 

Glandida  lacrymalis.  The  lacrymal  gland  is  yel- 
lowifh,  and  of  the  number  of  thofe  called  conglomerate 
glands.  It  lies  under  that  deprefTion  obfervable  in  the 
arch  of  the  orbit  near  the  temples  mentioned  in  the  de- 
fcription  of  the  Ikeleton,  and  laterally  above  the  globe 
of  the  eye.  It  is^  a  little  flatted,  and  divided  as  it 
were  into  two  lobes ;  one  of  which  lies  toward  the  in- 
fertion  of  the  mufculus  redus  fuperior,  the  other  to- 
ward the  redus  externus.    It  adheres  very  clofely  to 
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the  fat  which  furrounds  the  mufcles  and  pofterior  con- 
vexity of  the  eye,  and  it  was  formerly  named  glandula 
hinominata. 

From  this  gland  feveral  fmall  dufts  go  out,  which 
run  down  ahnoft  parallel  to  each  other,  thro'  the  fub- 
flance  of  the  tunica  interna  or  conjunftiva  of  the  fupe- 
rior  palpebra,  and  afterwards  pierce  it  inwardly  near 
the  fuperior  edge  of  the  tarfus. 

The  borders  of  each  palpebra  taken  together  are 
formed  by  the  edge  of  the  tarfus,  and  by  the  union  of 
the  internal  membrane  with  the  Ikin  and  epidermis. 
This  border  is  flat,  and  of  fome  fenfible  breadth  from 
within  about  a  quarter  of  an  inch  of  the  internal  angle, 
all  the  way  to  the  external  angle,  near  which  the  breadth 
diminifhes.  This  breadth  is  owing  only  to  the  thick- 
nefs  of  the  palpebrae,  which  at  this  place  have  their 
edges  oblique  or  flanting,  in  fuch  a  manner  as  when 
the  two  palpebrae  touch  each  other  flightly,  a  triangular 
fpace  or  canal  is  formed  between  them  and  the  globe  of 
the  eye. 

Cilia.  The  flat  edge  of  each  palpebra  is  adorned 
with  a  row  of  hairs  called  cilia,  or  the  eye-lajhes.  Thofe 
belonging  to  the  fuperior  palpebra  are  bent  upward, 
and  longer  than  thofe  of  the  lower  palpebra  which  are 
bent  downward.  Thefe  rows  are  placed  next  the  ikin; 
and  are  not  fingle,  but  irregularfy  double  or  triple.. 
The  hairs  are  longer  near  the  middle  of  the  palpebrce 
than  toward  the  extremities  ;  and  for  about  a  quarter 
of  an  inch  from  the  inner  angle,  they  are  quite  want- 
ing. 

Glandula  ciliares.  Along  the  fame  border  of  the 
palpebrae  near  the  internal  membrane,  or  toward  the 
eye,  we  fee  a  row  of  fmall  holes,  which  may  be  named 
foramina  or  puntla  ciliaria.  They  are  the  orifices  of 
the  fame  number  of  fmall  oblong  glands  which  lie  in 
the  fulci,  channels,  or  grooves  on  the  inner  furface  of 
ttie  tarfus.  Thefe  little  glands  are  of  a  whitifli  colour  ; 
and,  when  examined  through  a  fingle  microfcope,  they 
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appear  like  bunches  of  grapes,  thofe  of  each  bunch, 
communicating  together;  and  when  t'hey  are  fqueezed 
between  two  nails,  a  febaceous  matter  like  foft  wax,, 
is  difcharged  through  the  punfta  ciiiErria. 
.  fimd.a  lacrymalia.  Near  the  great  or  internal  angle 
of  the  palpebra;,  the  flat  portions  of  their  edges  termi- 
nate in  another, -which  is  rounder  and  thinner.  By  the 
union  of  thefe  two  edges  an  angle  is  formed  ;  which  is 
not  perfeaiy  pointed  like  a  true  angle,  but  rounded ; 
and  yet  it  ought  not  to  be  termed  an  obtufe  angle,  be- 
caufe  that  expreffion  in  the  raatiiematical  ftyle  means 
fomething  difierent.  For  the  fame  reafon  the  name  of 
^reat  angle  is  improper  ;  a.nd  we  had  better  call  it  the- 
internal  ox  nafal  angle. 

At  this  place,  the  extremity  of  the  flat  portion  is  di- 
ftinguiflied  from  the  round  portion  by  a  fmall  protube- 
rance or  papilla,  which  is  obliquely  perforated  by  a 
fmall  hole  in  the  edge  of  each  palpebra.  Thefe  twa 
fmall  holes  are  very  vifible,  and  often  more  fo  in  living 
than  in  dead  bodies ;  and  they  are  commonly  named 
funda  lacrymalia,  being  the  orifices  of  two  fmall  ducts 
which  open  beyond  the  angle  of  the  eye  into  a  particu- 
lar refervoir,  termed  Jacculus  lacrymalis,.  which  fliall  be 
defcribed  in  the  article  of  the  Nojfe. 

The  puncta  lacrymalia  are  oppofite  to  each  other, 
fo  that  they  meet  when  the  eye  is  fliut.  Round  the 
orifice  of  each  of  thefe  points,  we  obferve  a  whitifli 
circle,  which  feems  to  be  a  cartilaginous  appendix  of 
the  tarfus,  and  which  keeps  the  orifice  always  open. 
Thefe  two  oblique  circles  are  fo  difpofed,  that  when 
the  eye  is  but  flightly  fliut,  they  touch  each  other  only 
toward  the  fls.in,  and  not  toward  the  globe  of  the  eye. 
1  he  fine  membrane  which  covers  thefe  circles,  and  paf- 
fes  through  the  puncla  into  the  du6ls,  feem  fometimes 
to  run  into  gathers  when  it  is  touched  with  a  ftilet. 
This  obfervatioa  was  firftmade  by  the  late  M.  Saint  Yves 
aParifian  oculiO:. 

Caruncula  lacrymalis.    The  ctiruncuh  lacrymalis  is  a, 
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fmall  reddifli,  granulated,  oblong  body,  fituated  pre- 
cifely  between  the  internal  angle  of  the  palpebrse  and 
globe  of  the  eye,  but  it  is  not  flefliy  as  its  name  would 
infmuate.  The  fubftance  of  it  fcenis  to  be  wholly  glan- 
dular; and  it  appears  through  a  fingle  microfcope,  in 
the  fame  manner  as  the  other  conglomerate  glands.  We 
difcover  upon  it  a  great  number  of  fine  hairs  covered 
by  an  oily,  yellowilh  matter;  and  on  the  globe  ofthe 
eve,  near  this  glandular  body,  we  fee  a  fcmilunar  fold 
formed  by  the  conjunftiva,  the  concave  fide  of  which 
is  turned  to  the  uvea,  and  the  convex  fide  to  the  nofe. 

This  fold,  which  has  the  name  of  memhrana  feimlu- 
Tiaris^  appears  mofl:  when  the  eye  is  turned  toward  the 
nofe  ;  "  it  is  fliaped  like  a  crefcen:,  the  two  points  of 
which  anfvver  to  the  punfta  lacrymalia,  and  condud 
the  tears  into  the  punda." 

$  8.  The  Mufdes  of  the  Palpebrcr. 

The  mufcles  ofthe  palpebrse  are  commonly  reckon- 
ed to  be  two  ;  one  peculiar  to  the  upper  eye-lid,  named 
levator  palpebra  fuperioris  ;  the  other  common  to  both, 
called  mujculus  orbicularis  palpebrarum^  which  has  beei> 
fubdivided  in-  different  manners,  as  we  fnall  fee  pre- 
fently. 

Levator  pnjpriiis.  The  levator  palpebr^  fuperioris  is 
a  very  thin  mufcle,  fituated  in  the- orbit  above  and 
along  the  redus  fuperior  oculi.  It  is  fixed  to  the  bot- 
tom of  the  orbit,  by  a  fmall  narrow  tendon,  near  the 
foramen  opticum  between  the  pofterior  infertions  ofthe 
redus  fuperior  and  obliquus  fuperior.  From  thence  its 
flelhy  fibres  run  forward  on  the  reftus,  increafin?  gra- 
dually m  breadth,  and  terminate  by  a  verv  broad  apo- 
neurofis,  m  the  tarfus  of  the  fuperior  palpebra. 

Orbicularis  palpebrarum.  By  the  mufculus  palpebra- 
rum obhquus,  we  underfland  all  that  extent  of  flefliv 
fibres  which,  by  a  thin  flratum,  furrounds  the  edcc  of 
each  oibit,  and  from  thence,  without  any  inte^^rup. 
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tion,  covers  the  two  palpebrjE  all  the  way  to  the  cilia. 
The  fibres  which  run  upon  the  edge  of  the  orbit  are 
nearly  orbicular  ^  but  moll  of  thoie  which  cover  the 
palpebrjE  are  tranfverfely  oval. 

Almofl:  all  of  them  have  a  common  tendon  fituated 
tranfverfely  between  the  internal  angle  of  the  eye  and, 
the  nafal  apophyfis  of  the  os  maxillare.  This  is  a  flen- 
der  ligamentous  tendon,  ftrongeft  where  it  is  fixed  in 
the  bone,  and  diminifhing  gradually  aS  it  approaches 
the  angle  of  the  palpebrse,  where  it  terminates  at  the 
union  of  the  points,  or  at  the  extremities  of  the  two 
'.tarfi.  The  fleOiy  fibres  are  fixed  to  it  anteriorly ;  fo 
that  at  the  firft:  fight  it  appears  to  be  no  more  than  a 
linea  alba. 

From  thence  one  portion  of  the  fibres  is  turned  up- 
ward, the  other  downward ;  and  both  meet  again  at 
the  external  angle,  being  united  by  a  particular  kind  of 
intertexture  very  difficult  to  be  explained.  When,  ha- 
ving inverted  this  portion  of  the  mufcle,  we  examine 
its  pofterior  furface,  we  obferve  a  fmall  thin  tendinous 
rope,  which  runs  through  the  fleffiy  fibres,  and  divides 
them  all  the  way  from  the  union  of  the  two  tarfi  to  the 
temporal  edge  of  the  orbit,  where  it  difappears ;  the 
fibres  which  lie  beyond  it  appearing  to  continue  the 
main  circuit  of  the  mufcle. 

I  divide  this  mufcle  into  four  portions  ;  whereof  the 
firfiis  that  which  furrounds  the  orbit,  and  which  does 
not  appear  to  be  interrupted  toward  the  temples,  the 
upper  part  of  it  lying  between  the  fupercilla  and  the 
lower  part  of  the  mufculi  frontales.  The  fecond  por- 
tion is  that  which  lies  between  the  upper  edge  of  the 
orbit  and  the  globe  of  the  eye,  and  which  covers  the 
inferior  edge  of  the  orbit  below,  fome  of  its  fibres  be- 
ing fixed  to  both  edges  of  the  orbit.  Riolan  divided 
this  into. two  femicircular  portion*,  one  fuperior,  the 
other  inferior  ;  the  firft  lying  between  the  mufculus  fu- 
perciliaris  and  the  lower  pare  of  the  mufculus  frontalis, 
to  both  whi<:h  it  adheres  very  much. 

The 
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The  third  portion  feems  to  belong  more  particularly 
to  the  palpebrffi,  and  the  greateft  part  of  it  is  fpent  in 
the  palpebra  fuperior.  The  fibres  of  this  portion  meet 
at  the  two  angles  of  the  eye,  where  they  appear  to 
make  very  acute  inflexions  without  any  difcontmua- 
tion ;  but  when  examined  on  the  other  fide  next  the 
globe  of  the  eye,  they  have  in  fome  fubjefts  appeared 
to  me  to  be  diftinguiflied  into  fuperior  and  inferior. 
The  greateft  part  of  thefe  fibres  form  a  tranfverfely  oval 
circumference  ;  the  fliorteft  diameter  of  which  is  longer 
when  the  eyes  are  open  than  when  ihut. 

The  fourth  portion  is  an  appendix  to  the  third  ;  from 
which  it  differs  chiefly  in  this,  that  its  fibres  do  not 
reach  to  the  angles,  and  form  only  fmall  arches  ;  the 
extremities  of  which  terminate  in  each  palpebra.  This 
portion  is  really  divided  into  two  ;  one  for  the  edge  of 
the  upper  eye-lid,  the  other  for  that  of  the  lower. 
Riolan  names  this  portion  muf cuius  ci  liar  is. 

All  thefe  difl^erent  portions  of  the  orbicular  mufcle 
adhere  to  the  fldn,  v/hich  covers  it  from  the  upper  part 
of  the  nofe  to  the  temples,  and  from  the  fupercilium  to 
the  upper  part  of  the  cheek.  When  they  contract,  fe- 
veral  wrinkles  are  formed  in  the  fkin,  which  vary  ac- 
cording to  the  different  diredlion  of  the  fibres  ;  thole 
under  the  lower  palpebra  are  very  -numerous,  and  run 
down  very  obhquely  from  before  backward. 

The  fkin  of  the  fuperior  palpebra  is  folded  archwife, 
almofl  in  a  parallel  direction  to  that  of  the  femioval 
fibres ;  the  plicse  interfering  the  levator,  whereas  the 
other  folds  only  interfeft  the  orbicularis.  The  radiated 
and  oblique  plica  feldom  appear  in  young  perfons,  ex- 
cept when  the  firfh  and  fecond  portions  of  the  orbicu- 
laris are  in  aftion  ;  but  in .  aged  perfons  the  marks 
thereof  are  vifible  at  all  times. 

In  man,  the  fuperior  palpebra  has  much  more  mo- 
tion than  the  inferior.    The  fmall  fimple  motions, 
called  tivinkting,  which  frequently  happen,  though  not 
equally  often  in  all  fubjeas^are  performed  "  by  the  al- 
ternate 
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ternate  contraaion  of  the  levator  palpebral  and  orbicu- 
laris." 

Thefe  flight  motions,  efpecially  thofe  of  the  upper 
palpebra,  are  not  very  eafy  to  be  explained  according 
to  the  true  (Iruclure  of  the  part.  The  motions  which 
wrinkle  the  paipebras,  and  which  are  commonly  per- 
formed to  keep  one  eye  very  clofe  (hut,  while  we  look 
ftedfaftly  with  the  other,  are  explicable  by  the  fimple 
contraftion  of  all  the  portions  of  the  orbicularis. 
Thefe  motions  likewife  deprefs  the  fupercilia,  which 
confequendy  may  be  moved  in  three  different  manners, 
upwards  by  the  mufculi  frontales,  downward  by  the 
orbiculares,  and  forward  by  the  fuperciliares.  1  Ihall 
take  another  occafion  to  explain  the  difficulties  here 
mentioned. 

§  9.  The  Veffels  of  the  Eye  and  of  its  Appendages. 

The  external  carotid  artery,  by  means  of  the  arteria 
maxillaris  externa,  and  the  temporal  and  frontal  arte- 
ries, give  feveral  ramifications  to  the  integuments 
which  furround  the  eye,  and  to  all  the  portions  of  the 
mufculus  orbicularis ;  and  thefe  ramifications  commu- 
nicate with  thofe  which  are  diftributed  to  the  membra- 
ra  conjunftiva  palpebrarum,  and  to  the  caruncula. 

Some  fmall  "branches  alfo  come  in  through  the 
fpheno-maxillary  future,  to  be  diftributed  chiefly  on  the 
periofteum  and  fat  of.  the  eye.  The  internal  carotid 
artery  having  entered  the  cranium,  fends  off  a  confi- 
derable  branch  called  ocular,  which  accompanies  the 
optic  nerve,  to  be  diftributed  to  the  mufcles  and  globe 
of  the  eye,  to  the  levator  paipebras,  to  the  fat,  glan- 
dula  lacrymalis,  membrana  conjundiva,  caruncula  la- 
crymalis,  &c.  It  iikewife^cotnmunicates  with  the  ex- 
ternal carotid,  and  fends  one  or  two  very  fmall  branches 
to  the  nofe.  The  branches  which  fupply  the  globe  of 
the  eye  perforate  the  back  part  of  the  tunica  fclerotica 


Chap.  I.      AND  ITS  APPENDAGES.  133 

in  five  or  fix  places,  after  having  run  a  little  way  thro* 
its  fubftance."  r  ^  , 

They  next  perforate  the  external  lamina  ot  the  cho- 
roides  in  the  A\me  number  of  places,  and  form  between 
that  and  the  internal  lamina  the  vafa  vorticofa  of  Ste- 
no,  and  the  vafcular  ftellas  mentioned  in  the  defcription 
of  this  internal  lamina.  Some  fmall  vafcular  filaments 
from  thefe  ramifications  are  likewife  obferved  to  ad- 
here very  clofely  to  the  tunica  virrea  ;  and  before  they 
form  the  vafa  vorticofa,  they  fend  fmall  arteries  in  a 
direft  courfe  to  the  circumference  of  the  uvea,  where 
they  form  a  vafcular  circle,  which  fends  out  capillaries 
as  far  as  the  membrana  cryftallina,  which  are  very  ea- 
lily  injefted  in  new-born  children. 

The  veins  of  all  thefe  parts  anfwer  nearly  to  the  ar- 
teries. The  internal  veins  unload  themfelves,  partly 
into  the  internal  jugular  vein,  by  the  finus  orbitarii, 
cavernofi,  and  petrofi  ;  and  partly  into  the  external  ju- 
gular vein,  by  the  vena  angularis,  or  maxillaris  exter- 
na, the  maxillaris  interna,  temporalis,  &c, 

Befides  the  capillary  veifels,  eafily  diftinguifhable  by 
the  red  colour  of  the  blood,  there  are, great  numbers  of 
thofe  which  admit  nothing  but  the  ferous  and  lympha- 
tic parts  of  the  blood,  and  confequently  do  not  appear 
in  the  natural  ftate.  They  become  vifible  in  fome  pla- 
ces by  inflammations  and  injedions,  as  on  the  mem- 
brana conjunftiva  of  the  eye  ;  but  thefe  contrivances  do 
not  difcover  them  every  where  in  aged  perfons.  In  a 
foetus,  and  in  new-born  children,  a  fine  injedion  has 
fucceeded  fo  well  as  to  difcover  the  veifels  of  the  mem- 
brana cryftallina  and  vitrea;  and  in  a  foetus  of  about 
fix  months,  the  injefted  liquor  feemed  to  me  to  have 
penetrated  a  part  of  the  cryftalline  and  vitreous  hu* 
mour. 
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§  10.  The  Nerves  of  the  Eye  and  of  its  Appendages. 

1  SHALL  in  this  paragraph  repeat  and  illuftrate  what  has 
been  already  faid  in  the  defcription  of  the  nerves,  con- 
cerning thole  of  the  eye.  Befides  the  optic  nerve  al- 
ready defcribed,  the  globe  of  the  eye  receives  feveral 
imali  ones,  which  run  on  each  fide  along  and  about 
the  optic  nerve,  from  its  entry  into  the  orbit  to  its  in- 
fertion  in  the  globe.  Thefe  filaments  come  chiefly 
from  a  fniall  lenticular  ganglion,  formed  by  very 
fliort  rami  of  the  orbitary  or  ophthalmic  branch  of  the 
fifth  pair,  and  by  a  branch  of  the  third  pair,  or  mo- 
tores  oculi. 

Thefe  nervous  filaments  of  the  lenticular  ganglion 
having  reached  the  globe  of  the  eye,  are  divided  into 
five  or  fix  fafciculi ;  v/hich  having  furrounded  the  optic 
nerve,  and  penetrated  and  perforated  the  fclerotica,  run 
at'diftances  more  or  lefs  equal  between  the  fclerotica 
and  choroides  towards  the  iris.  There  each  of  them  is 
divideil  into  feveral  fhort  filaments,  which  terminate  in 
the  fubftance  of  the  iris.  Thefe  fmall  nerves,  which  run 
from  behind  forward  between  the  fclerotica  and  the 
■choroides,  have  formerly  been  taken  for  particular  li- 
gaments by  very  great  anatomifls. 

The  nerves  v/hich  go  to  the  other  parts  belonging  to 
the  eye,  come  from  the  third,  fourth,  fixth,  and  firfl 
two  branches  of  the  fifth  pair  of  nerves  of  the  medulla 
oblongata,  and  likewife  from  the  portia  dura  'of  the 
feventh  pair.  The  third,  fourth,  and  fixth  pairs  give 
nerves  to  the  mufcles  of  the  globe  of  the  eye.  The  , 
two  branches  of  the  fifth  pair,  and  the  portio  dura  of 
the  feventh,  give  nerves  not  only  to  the  other  parts 
■which  furround  the  globe,  but  alfo  to  the  mufculi 
frontales  and  internal  parts  of  the  nofe. 

The  trunk  of  the  third  pair,  or  motores  oculi,  ha-  j 
ving  entered  the  orbit  through  the  fuperior  orbitary 
fiHure,  "  or  foramen  lacerum  of  the  fphenoid  bone," 

pro-  j 


I 


Chap.  I.      AND  ITS  APPENDAGES.  135 

produces  four  branches.  The  lirfl:  runs  upward,  and 
divides  into  two  ;  one  for  the  mufculus  rectus  fupe- 
rior,  and  the  other  for  the  levator  palpebrce  fuperioris- 
The  trunk  continuing  its  courfe,  gives  off  the  fecond 
fhort  branch  to  the  rectus  inferior.  The  third  branch 
is  long,  and  goes  to  the  obliquus  inferior,  contribu- 
ting like  wife  to  the  formation  of  the  lenticular  ganglion 
already  mentioned.  The  fourth  branch  is  large,  and 
fupplies  the  reftus  internus. 

The  firft:  branch  of  the  fifth  pair,  commonly  termed 
nervus  ophthalmicus,  divides  into  three  rami,  as  it  enters 
ithe  orbit ;  and  fometimes  only  into  two,  one  of  which 
is  afterwards  fubdivided.  Qf  thefe  three  branches 
one  is  fuperior,  which  I  term  nervus  fuperciliar'is  ;  one 
internal,  termed  nafalis ;  and  one  external,  to  which 
the  name  of  temporalis  agrees  better  than  that  of  lacry 
malis^  which  may  occafion  a  miftake. 

The  fuperior  or  fuperciliary  ramus  runs  along  the 
whole  periofteum  of  the  orbit  j  and  having  pafled  thro' 
the  fuperciliary  notch  or  foramen  of  the  os  frontis,  is 
.diftributed  to  the  mufculus  frontalis,  fuperciliaris,  and 
fuperior  portion  of  the  orbicularis  palpebrarum  ;  and 
it  communicates  with  a  fmall  branch  of  the  portio  dura 
of  the  feventh  pair. 

The  internal  or  nafal  branch  paffes  under  the  rami- 
fication of  the  nerve  of  the  third  pair;  and  running  to- 
•ward  the  nofe,  is  diftributed  thereto,  and  to  the  neigh- 
bouring parts  of  the  orbicularis,  the  caruncula,  &c. 
This  branch  fends  off  a  filament  which,  palfmg  thro' 
the  internal  anterior  orbitary  hole,  enters  the  cranium, 
and  prefently  returns  again  through  one  of  the  eth- 
moidal holes  to  the  internal  parts  of  the  nofe.  I  have 
fometimes  obferved  this  nafal  ramus  to  communicate 
with  the  ramus  fuperciliaris  by  a  particular  arch,  before 
It  enters  the  orbitary  hole. 

7^1  °r  temporal  ramus,  which  is  fometimes 

ftlubdiyifionof  the  fyperciliaris,  js  diftributed  to  the 
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j^landula  lacrymalis,  and  fends  6ff  a  filament  which 
pierces  the  orbitary  apophyfis  of  the  os  mal^. 

The  fecond  branch  of  the  fifth  pair,  called  nervus 
maxitlaris  fupeno-r,  fends  off  a  ramus  through  the  bony 
•canal  of  the  lower  part  of  the  orbit;  which  going  out 
at  the  anterior  inferior  orbitary  hole,  is  diftributed  to 
the  neighbouring  portion  of  the  mufculus  orbicularis, 
and  communicates  with  a  ramus  of  the  portio  dura. 
I  fhall  here  f^iy  nothing  of  the  other  diftributions  of  this 
branch  of  the  maxillaris  fuperior. 

The  portio  dura  of  the  feventh  pair,  or  auditory 
nerve,  which  I  call  nervus  fympatheticus  minor,  gives 
•branches  to  the^fuperior,  inferior,  and  external  lateral 
parts  of  the  orbicularis  palpebrarum  ;  one  of  which 
communicates  with  the  nervus  fuperciliaris,  and  ano- 
ther with  the  fub-orbitarius,  as  I  obferved  in  the  de- 
Icription  of  the  nerves^ 

|§  1 1.  The  Ufes  of  the  Eye  and  of  its  Appendages  in  general. 

Every  body  knows  that  the  eye  is  the  organ  of  vi- 
fion.  The  tranfparent  parts  of  the  globe  modify  the 
rays  of  light,  by  different  refractions ;  the  retina  and 
choroides  receive  the  different  impreffions  of  thefe  rays-; 
tind  the  optic  n-erve  carries  thefe  impreflions  tothebrain. 
When  objecls  are  at  a  great  diftance  or  obfcure,  the 
pupilla  is  dilated  j  and  it  is  contrafted  when  objeds  are 
near,  or  placed  m  a  great  light.  The  mufcles  of  the 
globe  .of  the  eye  and  of  the  palpebra  perform  the  mo- 
dons  already  defcribed. 

The  ghmdula  lacrymalis  continually  moiflens  the 
forepart  of  the  globe  of  the  eye  ;  and  the  lacrymal  fe- 
rum  is  equally  fnread  over  that  globe  by  the  morions  of 
the  fuperior  palpebra,  -the  inner  furface  of  which  is  in 
a  fmall  meafure  villous.  The  union  of  the  two  palpe- 
brse  directs  this  ferum  towards  the  punfta  lacrymalia; 
iind  the  unduous  matter  difcharged  through  the  fora- 
mina ciiiaria  hinders  it  from  running  out  between  the.. 


ehap.I.  AND  NOSE.  1^7 

mbcbrK  The  large  fize  and  vifcid  furface  of  the  ca- 
runcula  prevents  it  from  running  beyond  the  punfta ; 
and  thus  forces  it  into  them :  "  but  when  from  any 
particular  caufe  this  fine  fluid  is  poured  out  through 
the  excretory  dlifts  of  the  lacrymal  gland  fafter  than 
it  can  be  carried  off  through  the  punfta,  it  trickles  down 
the  cheek,  and  forms  what  is  properly  caWed  tears 

The  fuperciha  may  hinder  fvveat  from  falling  on  the 
eyes.  The  fuperior  cilia^  which  are  longer  than  the  in- 
ferior may  have  the  fame  ufe  ;  and  they  both  ferve  to  pre- 
vent duft,  infers,  kc.  from  entering  the  eyes  when  they 
are  only  a  little  open. 


Sect.  III.    The  Nose. 

The  parts  of  which  the  nofe  is  compofed,  may  be 
divided  in  two  different  ways,  viz,  from  their  fitua- 
tion,  into  internal  and  external  parts  j  and,  from  their 
ftruclure,  into  hard  and  foft  parts- 

The  external  parts  are  the  root  of  the  nofc,  the  arch, 
the  back  or  fpine  of  the  nofe,  the  fides  of  the  nofe  or 
of  the  arch,  the  tip  of  the  nofe,  the  alas,  the  external 
iiarcs,  and  the  part  under  the  feptum. 

The  internal  parts  are  the  internal  nares,  the  feptum 
narium,  the  circumvolutions,  the  conchs  fuperiores,  or 
olfa  fpongiofa  fuperiora,  conchas  inferiores,  the  poffe- 
rior  openings  of  the  internal  nares,  the  fmus  frontales, 
fmus  maxillares,  finus  fphenoidales,  the  duftus  lacry- 
.males,  and  ductus  palatini. 

'  The  firm  or  hard  parts  are  moftly  bony,  and  the  reft 
cartilaginous,  viz.  the  os  frontis,  os  ethmoides,  os 
fphenoides,  offa  maxillaria,  offa  nafi,  offa  unguis,  offa 
palati,  vomer,  conchre  inferiores,  and  the  cartilages. 
To  thefe  we  may  add  the  periolteum  and  perichon- 
drium, as  parts  belonging  to  the  bones  and  cartilages. 

The  foft  parts  are  the  integuments,  mufcles,  faccu- 
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lus  lacrymalls,  membrana  pituitaria,  veffels,  nerves^ 
and  hairs  of  the  nares.    The  bony  parts  have  been  alt 
explained  in  the  defcriprion  of  the  fkeleton  ;  and  there- 
fore I  need  only  in  this  place  fet  down  the  diftributiort 
and  difpofition  thereof,  for  the  formation  of  fome  of  the 
principal  parts.    The  feptum  is  formed  by  the  dcfcend- 
ing  lamina  of  the  os  ethmoideR,and  by  the  vomer;  and. 
it  is  placed  in  the  groove  framed  by  the  criftce  of  the : 
bffa  maxillaria,  and  rifing  edges  of  the  offa  palati. . 
The  back  of  the  nofe  is  formed  by  the  olfa  nafi  ;  and . 
the  fides,  by  the  fuperior  apophyfes  of  the  oiTamaxillaria. . 

The  internal  nares,  or  the  two  cavities  of  the  nofe,, 
comprehend  the  whole  fpace  between  the  external  nares; 
and  pofterior  openings,  immediately  above  the  arch  of; 
the  palate,  from'  whence  thefe  cavities  reach  upwards  as  i 
far  as  the  lamina  cribrofa  of  the  os  ethmoides,  where? 
they  communicate  forward  with. the  fmus  frontales,  and! 
backward  with  the  finus  fphenoidales.  Laterally,  thefe; 
cavities  are  bounded  on  the  in  fide  by  the  feptum  na- 
rium,  and  on  the  outfide  or  that  next  the  cheek  byV 
th-e  conchee,  between  which  they  communicate  with  the: 
finus  maxillaris. 

The  particular  rifua'tioii  of  thefe  cavities  deferves  our 
attention.  The  bottom  of  them  runs  d'lreclly  backward,, 
fo  that  a  ftraight  and  pretty  large  ftilet  may  eafily  be  ■I 
pafled  from  the  external,  nares,  under  the  great  apophy-l 
fis  of  the,  occipital  bone.  .'  The 'openings  of  the  maxil- 
lary {mutes  are  nearly  oppofife'  to  the  upper  edge  of 
the  oflli  malariim.    The  openings  of  the  frontal  finufes- 
are  more  or  lefs  oppolite  to  and  bet\Veen  the  pulleys- 
or  rings  of  the  mufculi  troclireares;  and  by  thefe  marks'.^ 
thefituation  of  all  the  other  parts  maybe  determined.  } 

The  inferior  portion  of  the  external  nofe  is  compofed 
of  feveral  cartilages,  which  are  commonly  five  in  num- 
ber, and  of  a  pretty  regular  figure.  The  refl:  are  only 
additional,  fmaller,  more  irregular,  and  the  number 
of  them  more  uncertain.  Of  the  five' ordinary  cartila-.'( 
pes,  one  is  fituated  in  the  middle,  tjae  other  four  late- 
^   '  rally. 
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rally.  The  middle  cartilage  is  the  mofi:  confiderable, 
and  fupports  the  reft,  being  connefted  immediately  to 
the  bony  parts  ;  but  the  other  four  are  connedled  to 
the  middle  cartilage,  and  to  each  othef,  by  means  of  li- 
gaments. 

The  principal  cartilage  of  the  nofe  confills  of  three 
parts,  one  middle  and  two  lateral.  The  middle  por- 
tion is  a  broad  cartilaginous  lamina,  joined,  by  a  kind 
of  fymphyfis,  to  the  anterior  edge  of  the  middle  lamina 
of  the  OS  ethmbides,  to  the  anterior  edge  of  the  vomer, 
and  to  the  anterior  part  of  the  groove  formed  by  the 
offa  maxillaria,  as  far  as  the  nafal  Ipines  of  thefe  bones. 
This  lamina  completes  the  feptum  narium,  and  indeed 
forms  the  principal  part  thereof. 

The  lateral  portions  are  oblique  and  narrow,  fuited 
to  the  corrcfponding  parts  of  the  bony  arch.  Where 
they  join  the  middle  lamina,  a  fuperficial  groove  is  ob- 
fervable;  which  makes  them  fometimes  appear  like  two 
diftina  pieces,  feparated  from  the  lamina,  though  they 
are  really  continuous.  This  fliallow  groove  terminates 
below  by  a  fmall  crifta. 

_  The  lateral  cartilages  are  two,  on  each  fide  of  the 
inferior  part  of  the  lamina  ;  one  anterior,  the  other  po- 
fterior. The  two  anterior  cartilages  are  very  much  bent 
forward,  and  form  what  is  called  the  tip  of  the  nofe;  the 
ipace  betxveen  their  incurvated  extremities  being  com- 
monly filled  with  a  kind  of  fatty  fubftance.  The  two' 
polterior  cartilages  form  the  alas  of  the  nares,  being 
pretty  broad,  and  of  an  irregular  figure.  - 

Thefpaces  left  between  fome  portions  of  the  anterior 
and  pofterior  cartilages,  thofe  between  the  pofterior 
cartilages  and  the  neighbouring  parts  of  the  offa  maxii- 
ana,  and  laftly  thofe  between  thefe  four  lateral  car- 
tilages and  the  principal  lamina,  vary  in  different  fub. 
jeeis ;  and  are  filled  by  fmall  additional  cartilages,  the 
number,  fize,  and  figure  of  which  are  as  varioSs  as  the 
interftices  in  which  they  lie. 

The  fub-feptum,  or  portion  under  the  feptum  na- 
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rium,  is  a  pillar  of  fat  applied  to  the  inferior  edge  of 
the  cartilaginous  partition,  in  form  of  a  foft  moveable 
apppendix.  The  thicknefs  of  the  als  narium,  and'^ 
efpecially  that  of  their  lower  edges^,  is  not  owing  to  the 
cartilages,  which  are  very  thin,  but  to  t*he  fame  kind  of 
folid  fat  with  which  thefe  cartilages  are  covered.  The 
great  cartilage  is  immoveable  by  rcafon  of  its  firm  con- 
nexion to  the  bony  parts  of  the  nofe ;  but  the  lateral 
cartilages  are  moveable,  becaufe  of  their  ligamentous 
connections,  and  they  are  moved  in  different  manners 
by  the  mufcles  belonging  to  them. 

The  external  nofe  is  covered  by  the  common  integu- 
ments, the  Ikin,  epidermis,  and  fat.  Thofe  which  co- 
ver the  tip  of  the  nofe  and  alas  narium,  are  a  great  num- 
ber of  glandular  bodies,  called  glandules  febacecz  by  M. 
Morgagni,  the  contents  of  which  may  eafily  be  fquee- 
zed  out  by  the  fingers.  All  thefe  bony  and  cartilagi- 
nous parts  have  likewife  the  common  periofteum  or  pe-' 
richondrium. 

Mufcles  of  the  nofe.  Six  mufcles  are  commonly  rec- 
koned to  belong  to  the  nofe  ;  "  two  levatores,  two  de- 
prelTores,  and  two  compreflbres."  In  very  mufcular  bo- 
dies, there  are  hkewife  fome  fupernumerary  mufcles,- 
or  fmall  acceflbrii.  The  nofe  may  alfo  be  moved  in 
fome  meafure  by  the  neighbouring  mufcles,  which  in 
many  caGes  become  aflillants  to  the  proper  mufcles  of- 
this  organ. 

The  mufculus  levator  alse  nafi  on  each  fide,  is  infert- 
ed  by  one  extremity,  in  the  fynarthrofis  of  the  os  fron- 
tis  and  offa  nafi,  where  its  flefhy  fibres  mix  with  thofe 
of  the  mufculi  frontales  and  fuperciliares.  It  is  very 
flat,  and  runs  down  on  the  fide  of  the  nofe,  increafing 
gradually  in  breadth,  and  terminating  by  an  aponeuro- 
fis,  which  reprefents  the  bafis  of  a  pyramid,  and  is  in- 
ferted  in  the  moveable  cartilage  which  forms  the  ala  ot 
the  nares. 

«  The  depreifor  mufcle  is  a  thin,  flefliy  plane,  arifing 
from  the  os  maxillare  fuperius,  oppofite  to  the  roots  of 
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the  two  dentes  incifivi  and  dens  caninus.  From  thence 
it  runs  up  toward  the  ala  narium,  and  is  inferted  in  the 
moveable  cartilage  at  the  fide  of  the  nofe,  being  covered 
partly  by  a  portion  of  the  former  mufcle. 

"  The  compreflbr  mufcle  is  fixed  by  one  end  to  the 
,cartilage  at  the  fide  of  the  nofe,  and  by  the  other  to 
the  fore-part  of  the  os  nafi,  and  nafal  procefs  of  the 
fuperior  maxillary  bone,  where  it  meets  with  the  un- 
;der  and  middle  part  of  the  frontal  mufcle." 

The  firfl  pair  of  thefe  mufcles  raifes  and  dilates  the 
ala  of  the  nares,  when  they  a<fl:.  They  likewife  wrinkle 
the  {kin  on  the  fides  of  the  nofe.  "  The  fecond  pair  have 
the  contrary  effect  ^  and  the  third  pair  comprefs  the 
fides  of  the  nofe  to  the  feptum^  as  in  fmelling." 

Memhrana  pitnitaria.  The  membrana  pituitaria  is 
:that  which  lines  the  whole  internal  nares,  the  offa  fpon- 
giofa,  the  fides  of  the  feptum  narium,  and,  by  an  unin- 
terrupted continuation,  the  inner  furface  of  the  finus 
frontales  and  maxiilares,  and  of  the  duftus  lacrymales, 
palatini,  and  fphenoidales.  It  is  likewife  continued 
down  from  the  nares  to  the  pharynx,  feptum  palati,&c. 
;as  we  (hall  fliow  hereafter. 

It  is  termed  pituitaria,  becaufe,  through  the  greateft 
part  of  its  large  extent,  it  ferves  to  feparate  from  the  ar- 
terial blood  a  mucilaginous  lympha,  called  fituita  by 
•the  ancients,  which  in  the  natural  Hate  is  pretty  liquid  ; 
but  it  is  fubjeft  to  very  great  changes,  becoming  fome- 
times  glutinous  or  fnotty,  fometinies  limpid,  &c.  nei- 
ther is  it  feparated  in  equal  quantities  thro'  the  whole 
niembrane. 

When  we  carefully  examine  this  membrane,  it  ap- 
pears to  be  of  a  different  ftrufture  in  different  parts. 
Near  the  edge  of  the  external  nares  it  is  very  thin,  ap- 
pearing to  be  the  flvin  and  epidermis  in  a  degenerated 
ftate.  All  the  other  parts  of  it  in  general  are  fpongy, 
and  of  different  thickneffes.  The  thickeft  parts  are 
thofe  on  the  feptum  narium,  on  the  v/hole  lower  por- 
tion of  the  internal  nares,  and  on  the  conchse  j  and  if 
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we  make  a  fmall  hole  in  it  at  any  of  thefe  places,  and 
then  blow  thro'  a  pipe,  we  difcover  a  very  large  cellu, 
lar  fubllance.  In  the  fmufes  it  appears  to  be  of  a  more 
llender  texture. 

On  the  fide  next  the  periofteum  and  perichondrium, 
it  is  plentifully  ftored  with  fmall  glands,  the  excretory 
duels  of  which  are  very  long  near  the  feptum  narium, 
and  their  orifices  very  vifible  ;  and  by  applying  a  pipe 
to  any  of  thefe  orifices,  the  duQs  may  be  blown  up  al- 
moft  through  their  whole  extent ;  but,  in  order  to  this, 
the  parts  mud  firfl  be  very  well  cleaned  and  wafhed  in 
lukewarm  water. 

In  thefe  places  efpecially,  we  likewife  difcover  a  very 
fine  villous  fubllance,  when  the  parts  are  examined  in 
clear  water,  in  the  manner  which  I  have  defcribed  in 
another  place. 

Sinus.  The  frontal,  maxillary,  and  fphenoldal  fmufes 
open  into  the  internal  nares,  but  in  different  manners. 
The  frontal  fmufes  open  from  above  downward,  anfwer- 
ing  to  the  infundibula  of  the  os  ethmoides  defcribed  in 
the  hiftory  of  the  Ikeleton.  The  fphenoidales  open  for- 
wards, oppofite  to  the  pofterior  orifices  of  the  nares ;  and 
the  maxillares  open  a  little  higher,  between  the  two  con- 
chse  or  offa  fpongiofa.  Therefore  the  finus  frontales  dif- 
charge  themfclves  mofi  readily  when  we  fland  or  fit ;  and 
the  fphenoidales,  when  the  head  is  inclined  forward- 

The  firius  maxillares  cannot  be  emptied  wholly  or 
both  at  the  fame  time  in  any  one  fituation.  Their 
opening,  which  in  fume  fubjedls  is  fingle,  in  others 
double,  &c.  lies  exaftly  between  the  two  ofla  fpon- 
giofa of  the  fame  fide,  about  the  middle  of  their 
depth  :  fo  that  when  the  head  is  held  ftraight,  or  in- 
clined forward  or  backward,  they  can  only  be  half 
emptied  ;  but  when  we  lie  on  one  fide,  the  finus  of  the 
oppofite  fide  may  be  wholly  emptied,  the  other  remain- 
ing full. 

it  is  proper  here  to  obferve  the  whole  extent  of  the 
maxillary  finus.    Below,  there  is  but  a  very  thin  parti, 
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tion  between  it  and  the  dentes  molares,  the  roots 'of 
which  do,  in  fome  fubjefts,  perforate  that  feptum.  A.- 
bove,  there  is  only  a  very,  thin  tranfparent  lamina  be- 
tween the  orbit  and  the  finus.  Backward,  above  the 
■tuberofity  of  the  os  maxillare,  the  fides  of  the  fmus  are 
very  thin,  efpccially  at  the  place  which  lies  before  the 
root  of  the  apophyfis  pterygoides,  thro'  which  the  infe- 
rior maxillary  nerve  fends  down  a  ramus  to  the  fora- 
men palatinum  pofterius,  commonly  called  guflaloriiim. 
Inward,  or  towardthe  conchte  narium,  the  bony  part  of 
the  fmus  is  likewife  very  thin. 

Sacculus  lacrymalis.  The  lacrymal  facculus  is  an  ob- 
long membranous  bag,  into  which  the  ferous  fluid  is 
difcharged  from  the  eye  through  the  punda  lacryinalia, 
already  defcribed,  and  from  which  the  fame  fluid  paf- 
fes  to  the  lower  part  of  the  internal  nares.  It  is  fitua- 
ted  in  a  bony  groove  and  canal,  formed  partly  by  the 
apophyfis  nafaiis  of  the  os  maxillare  and  os  unguis,  part- 
ly by  the  fame  os  maxillare  and  lower  part  of  the  os 
unguis,  and  partly  by  this  lower  portion  of  the  os  un- 
guis and  a  fmall  fuperior  portion  of  the  concha  na- 
rium  inferior.  This  groove  and  canal  are  the  bony 
lacrymal  duct,  about  which  1  would  advife  beginners 
to  confult  what  was  faid  in  the  defcription  of  the  flve- 
ieton. 

I  have  an  obfervation  or  two  to  add  in  this  place  con- 
cerning the  fituation  of  this  bony  duft.  It  runs  down 
for  a  little  way  obliquely  backward,  toward  the  lower 
and  lateral  part  of  the  internal  nares  on  each  fide,  where 
its  lower  extremity  opens  on  one  fide  of  the  fmus  maxil- 
laris  under  the  os  fpongiofum  inferius,  nearly  at  the 
place  from  which  a  perpendicular  line  would  fall  in  the 
interftice  between  the  fecond  and  third  dentes  molares. 
The  upper  part  of  this  du6l  is  only  an  half  canal  or 
groove  ;  the  lower  is  a  complete  canal,  narrower  than 
the  former. 

_  The  facculus  lacrymalis  may  be  divided  into  a  fupCr 
xior  or  o.rbitary  portion,  and  an  inferior  or  nafal  portion. 
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The  orbitary  portion  fills  the  whole  bony  groove,  being 
fituated  unmediately  behind  the  middle  tendon  of  the 
mufculus  orbicularis.  About  one  fourth  of  its  length  is 
above  this  tendon,  and  the  reft  below.  The  nafal  por- 
tion lies  in  the  bony  canal  of  the  nofe,  being  narrower 
and  fhorter  than  the  former. 

The  orbitary  portion  is  difpofed  at  its  upper  extre- 
mity much  in  the  manner  of  an  inteftinum  csecum, 
and  at  the  lower  extremity  is  continued  with  the  portio 
nafalis.  Towards  the  internal  angle  of  the  eye,  behind 
the  tendon  of  the  orbicular  mufcle,  it  is  perforated  by 
a  fmall  fliort  canal  formed  by  the  union  of  the  lacrymal 
duifls. 

The  nafal  portion  having  reached  the  lower  part  of 
the  bony  duft  under  the  inferior  concha,  terminates  iri 
a  fmall,  flat,  membranous  bag,  the  bottom  of  which  is 
perforated  by  a  round  opening,  as  1  have  always  found 
it  upon  a  careful  examini:^:ion,  but  which  at  firft  figh^ 
appears  oblong. 

I  ufed  to  attribute  this  difference  to  the  force  which 
I  was  obliged  to  uie  in  fcparating  the  concha  inferior, 
in  order  to  fee  this  opening,  which  I  have  often  found 
more  backward  than  the  middle  of  the  bag  at  the  extre- 
mity of  this  portion  ;  and  therefore,  when  1  v;/ould  either 
fee  or  fnow  this  opening  in  its  natural  ftate,  I  do  not 
feparate  the  inferior  concha,  but  cut  it  gently  with  a 
fliarp  knife,  or  with  fciffars.  If  a  tranfverfe  line  be  drawn 
between  the  lower  part  of  the  nofe  and  os  malse,  and 
another  line  be  drawn  direftly  upward,  oppofite  to  the 
third  dens  molaris,  or  oppofite  to  the  fecond  and  third, 
thefe  two  lines  will  interfc^  each  other  nearly  at  the 
lower  extremity  of  this  facculus. 

I  have  fometimes  found  the  upper  extremity  of  this 
bag  divided  into  an  anterior  and  pofterior  part,  by  a 
kind  of  valvula  connivens  lying  in  the  anterior  portion, 
a  little, lower  than  the  tendon  of  the  mufculus  orbicula- 
ris. The  fmall  common  canal  of  the  two  lacrymal  duds 
opens  in  the  pofterior  portion,  and  confequently  behiDd 
the  valve.  ■ 
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The  fubllance  of  this  facculus  is  fomethlng  fpongy 
or  cdlulous,  and  pretty  thick,  being  ftrongly  united 
by  its  convex  fide  to  the  periofteum  of  the  bony  canal, 
which  may  be  very  diftinftly  fliown.  This  fubftance 
fccms  to  be  made  up  of  two  laminas,  joined  together 
by  a  fpongy  membrane,  the  outermoft  of  which  is  that 
which  I  have  mentioned  ;  the  other  appears  to  be  glanr 
dular,  and  is  in  fome  fubjefts  loofe  and  pHable,  which 
I  look  upon  as  a  difeafe. 

Dudus  inclfom.  The  du£lus  inciforii,  or  nafo-palatini 
of  Steno,  are  two  canals  which  go  from  the  bottom  of 
the  internal  nares  crofs  the  arch  of  the  palate,  and  open 
behind  the  firft  or  largefl  dentes  inciforii.  Their  two 
orifices  may  be  diftindly  feen  in  the  fkeieton  at  the 
lower  part  of  the  nafal  foffas,  on  the  anterior  and  lateral 
fides  of  the  criftse  maxillares  ;  and  we  may  likewife 
perceive  their  oblique  pafTage  through  the  maxillary 
bones,'  and  laftly  their  inferior  orifices  in  a  fmall  cavity 
or  foflula  called  foramen  palatinum  anterius.  In  frefli 
fubjeds  they  are  not  fo  apparent,  efpecially  in  human 
fubjectsj  but  in  fheep  and  oxen  they  are  eafily  difcove- 
rable. 

Santorini,  inhls  Anatomical  Obfervations,  has  defcribed 
thofe  of  the  human  body  in  a  very  pretty  manner ;  and 
has  given  us  his  method  of  difcovering  them,  which  is 
nearly  the  fame  with  that  which  I  have  always  made  ufe 
of  in  my  private  courfes,  to  fhow  at  one  view  all  the  ex- 
ternal parts  which  belong  to  the  nofe. 

By  cutting  the  nofe  longitudinally  at  a  little  diftance 
from  the  feptum,  I  fliow  on  that  fide  from  which  all  the 
fepta  have  been  fa  wed  off,  the  olTa  fpongiofa  entire,  their 
convex  fides,  the  particular  thicknefs  of  the  membrana 
pituitaria  on  their  lower  edges,  the  orifice  or  orifices  of 
the  finus  maxillaris,  the  fituation  of  the  orifice  of  the 
finus  fphenoidalis,  the  communicating  duels  that  go 
between  the  finus  frontales  and  the  ethmoidal  cells, 
and  interftices  between  the  two  ofTa  fpongiofa  and  the 
ttruclure  of  the  poftcrior  openings  of  the  nares.  I 
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can  fliow  likcwife  at  the  Tame  time  the  orifice  of  the 
EudiKhian  tube  behind  the  pollerior  opening  of  the 
nares,  and  the  communication  of  the  nofe  with  the 
mouth. 

On  the  fame  fide,  I  afterwards  feparate  gradually 
with  a  very  lharp  knife,  or  with  narrow  iharp-pointed 
fcilfars,  the  fuperior  fpongy  bone,  without  doing  any 
violence  to  the  neighbouring  parts;  and  then  I  can 
fliow  on  the  parts  covered  by  that  concha,  a  little  oblong 
or  oval  foflula,  which  runs  down  obliquely  from  before 
backward  ;  at  the  poflerior  and  lower  extremity  of 
which,  there  is  an  orifice  of  about  a  quarter  of  an  inch 
in  diameter,  which  opens  into  the  maxillary  finus ;  and 
another  at  the  anterior  or  fuperior  extremity,  which 
opens  into  the  frontal  finus. 

Immediately  behind  this  folTula  there  are  two  open- 
ings, one  into  the  finus  frontales,  the  other  into  the 
ethmoidal  cellulse  of  the  os  frontis.  I  (how  likewife  in 
the  pofterior  part  of  the  os  ethmoides,  at  leaft  two 
openings,  by  which  the  cells  of  that  bone  communicate 
with  each  other.  All  this  is  very  different  from  what 
we  fee  in  the  fkeleton,  or  even  when  thefe  parts  are 
deprived  of  their  membranes,  &c.  Neither  is  theftruc- 
ture  always  the  fame  in  frefli  fubjefts ;  for  in  fome  I 
have  oblerved,  a  little  before  and  above  the  opening  of 
the  maxillary  finus,  two  fmall  grooves,  which  united 
in  their  paffage  to  the  frontal  fmufes,  the  uppermofl 
groove  being  a  little  contorted. 

In  the  next  place,  I  remove  the  concha  inferior,  or 
maxillaris,  in  the  fame  manner,  and  with  the  fame  pre- 
cautions;  and  then  I  obferve,  at  the  diltance  of  about 
a  quarter  of  an  inch  from  the  anterior  extremity  of  this 
concha,  or  fpongy  bone,  a  fmall  opening,  the  diame- 
ter of  which  is  not  above  the  twelfth  part  of  an  inch, 
and  it  is  turned  obliquely  backward.  It  feems  to  be  the 
extremity  of  a  duft  of  the  fame  diameter ;  but  when  it  is 
flit  with  iharp-pointed  fciffar-s,  we  difcover  a  flat  pval  ca- 
vitv,  the  -diameter  of  which  is  a  quarter  of  an  inch  inf 
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length,  and  lies  in  the  fame  diredtion  with  the  feptum 
narium. 

This  oval  cavity  is  the  lower  extremity  of  the  faccu- 
Jus  lacrymalis,  which  confequently  is  only  contracted 
between  this  inferior  cavity  and  the  orbitary  portion. 
Within  this  narrow  or  i  contr^fted  portion  we  fee  like- 
wife  the  opening  of  a  blind  du£t,  which  runs  obliquely 
backward  and  upward  for  about  a  quarter  of  an  inch  ; 
but  I  do  not  know  precifely  where  it  terminates,  or  for 
what  it  is  defigned. 

Arteries  arid  veins.  The  arteries  of  all  thefe  parts 
come  chiefly  from  the  external  carotid.  Thofe  of  the 
external  parts  of  the  nofe  are  chiefly  branches  and  ra- 
mi of  the  arteria  maxillaris  externa  or  angularis,  and  of 
the  temporalis  J  and  the  arteries  of  the  internal  parts  are 
branches  and  ramifications  of  the  maxillaris  interna. 
The  veins  are,  almofl:  in  the  fame  manner,  branches 
and  ramifications  of  the  external  jugular;  and  they  com- 
municate with  the  orbitary  fmus,  and,  by  that  means, 
with  the  finufes  of  the  dura  mater,  and  with  the  inter- 
nal jugulars. 

Nerves.  The  principal  nerves  belonging  to  the  nofe 
are  filaments  of  the  nervi  olfaftorii,  which  run  down 
through  the  holes  of  the  tranfverfe  lamina  of  the  os  eth- 
moidcs,  and  are  difl:ributed  to  the  common  membrane 
of  the  internal  nares,  efpecially  to  the  villous  portions 
thereof.  The  inner  ramus  of  the  orbitary  or  ophthal- 
mic fends  a  filament  through  the  internal  anterior  orbi- 
tary hole  into  the  cranium,  which  comes  out  again  in 
company  with  one  of  the  filaments  of  the  olfadory  nerve 
through  the  ethmoidal  lamina. 

This  internal  ramus  advances  afterwards  toward  the 
OS  unguis  ;  and  is  diflributed  partly  to  the  facculus  la- 
crymahs,  partly  to  the  upper  portion  of  the  mufculus 
levator  alje  nafi,  and  of  the  integuments  of  the  nofe. 
'1  he  fuborbitary  nerve,  which  is  a  branch  of  the  maxil- 
hns  fuperior,  having  pafled  through  the  inferior  orbi- 
tary hole,  fends  filaments  to  the  lateral  external  parts 
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of  the  nofe.  Another  ramus  of  the  fuperior  maxillary 
nerve  goes  to  the  pofterior  opening  of  the  nares,  be- 
mg  fpent  on  the  conchce  and  other  internal  parts  of  the 
nofe. 

Ufes.  The  nofe  is  the,  organ  of  fmelllng,  by  means 
of  the  villous  portion  of  the  internal  membrane,  to 
which  the  olfaaory  nerves  are  chiefly  diftributed.  It  is 
likewifeof  ufe  in  refpiration;  and  the  mucilaginous  fluid 
fpread  over  the  v^hole  pituitary  membrane,  prevents  the 
air  from  drying  that  membrane,  and  fo  rendering  it  in- 
capable of  being  affecled.  The  nofe  ferves  likewife  to 
regulate  and  modify  the  voice,  and  to  this  the  finufes^ 
likewife  contribute.  The  facculus  lacrymalis  receives 
the  ferum  from  the  eyes,  and  difcharges  it  upon  the  pa- 
late, from  whence  the  greatefl:  part  of  it  runs  to  the 
pharynx. 


Sect.  IV.    The  Ear. 

The  ear  in  general.  Every  one  knows  that  the  ears 
are  two  in  number,  that  they  are  fituated  in  the  lateral 
parts  of  the  head,  and  that  they  are  the  organs  of  hear- 
ing. Anatomin:s  commonly  divide  or  diltinguifh  the 
ear  into  external  and  internal.  By  the  external  car 
they  mean  all  that  lies  without  the  external  orifice  of  the 
meatus  auditorius  in  the  os  temporis ;  and  by  the  in- 
ternal ear,  all  that  lies  within  the  cavities  of  that  bone^ 
and  alfo  the  parts  that  bear  any  relation  thereto. 

The  greatefl:  part  of  the  external  ear  confifts  of  a 
large  cartilage  very  artificially  framed,  which  is  the  ba- 
fis  of  all  the  other  parts  of  which  this  portion  of  the  ear 
is  made  up.  The  internal  ear  confifts  chiefly  of  feveral 
bony  pieces,  partly  formed  in  the  fubftance  of  the  ofla 
temporum,  and  efpecially  in  that  portion  of  it  called 
apphyfts  fetrofa  ;  and  partly  feparated  from,  but  con- 
tained in  a  particular  cavity  of,  that  bone.    All  thefe 
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bony  pieces  have  been  explained  in  the  defcription  of 
thefkeleton,  to  which  I  mufl:  therefore  ^refer,  defmng 
thole  who  have  a  mind  to  underftand  wHat  I  am  now  to 
fay  about  the  other  parts  of  this  organ,  carefully  to  re- 
vife  the  explication  there  given. 

The  external  ear.  The  external  ear,  taken  all  toge- 
ther, refembles  in  fome  degree  the  fhcU  of  a  mufcle, 
with  its  broad  end  turned  upward,  the  fmall  end  down- 
ward, the  convex  fide  next  the  head,  and  the  concave 
fide  outward. ,  Two  portions  are  diflinguifhed  in  the 
external  ear  taken  all  together  ;  one  large  and  folid, 
called  ^na^  which  is  the  fuperior,  and  by  much  the 
greateft  part ;  the  other  fmall  and  foft,  called  the  hhe^ 
which  makes  the  lower  part.  We  may  likewife  confi- 
der  two  fides  in  the  outward  ear;  one  turned  obliquely 
forward,  and  irregularly  concave  ;  the  other  turned  ob- 
liquely backward,  and  unequally  convex;  for  all  ears 
which  have  not  been  difordered  by  binding  the  head 
too  tight  in  childhood,  are  naturally  bent  forward. 

The  forefide  is  divided  into  eminences  and  cavities. 
The  eminences  are  four  in  number,  called  helix^  anti- 
helix,  tragus,  and  antitragus.  The  helix  is  the  large 
folded  border  or  circumference  of  the  great  portion  of 
the  ear.  The  antihelix  is  the  large  oblong  eminence  or 
rifing  furrounded  by  the  helix.  The  tragus  is  the 
fmall  anterior  protuberance  below  the  anterior  ex- 
tremity of  the  helixj  which  in  an  advanced  age  is 
covered  with  hairs.  The  antitragus  is  the  pofherior 
tubercle,  below  the  inferior  extremity  of  the  antihelix* 

The  cavities  on  the  forefide  are  four  in  number  :  the 
hollow  of  the  helix ;  the  depreflion  at  the  fuperior  ex- 
tremity of  the  antihelix,  called  fojfa  navicularis ;  the  con- 
cha, or  great  double  cavity  that  lies  under  the  rifing 
termed  antihelix,  the  upper  bottom  of  which  is  diftin- 
guilhed  from  the  lower  by  a  continuation  of  the  helix 
in  form  of  a  tranfverfe  crifta  ;  and  laflly,  the  meatus  of 
the  external  car,  fituated  at  the  lower  part  of  the  bot- 
tom of  the  concha. 
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The  backfide  of  the  external  ear  fliows  only  one  con- 
fiderable  eminence,  which  is  a  portion  of  the  convex 
fide  of  the  concha,  the  other  portion  being  hid  by 
the  adhefion  of  the  ear  to  the  os  temporis.  This  ad-  - 
hefion  hinders  us  likewife  from  feeing  the  hollow  an- 
fwering  to  the  crifta,  by  which  the  cavity  of  the  concha 
is  divided. 

I  have  already  faid,  that  the  external  ear  confifts 
chiefly  of  a  cartilage,  which  is  the  bafis  of  all  the 
other  parts.  Thefe- other  parts  are  hgaments,  mufcles, 
integuments,  febaceous  and  ceruminous  glands,  vef- 
fels,  and  nerves  :  but  I  do  not  reckon  amongiBlltiem  a 
large  gland,  called  by  the  Greeks parotis,  altho*  it  lies 
very  near  the  ear;  the  defcription  of  this  muft  be  re- 
ferred to  that  of  the  falivary  glands,  of  which  it  is  a 
verv  confiderable  one. 

The  cartilage  of  the  outward  ear  is  nearly  of  the  fame 
extent  and  figure  with  the  large  folid  portion  thereof 
already  mentioned  ;  but  it  is  not  of  the  fame  thick- 
nefs,  being  covered  by  integuments  on  both  fides.  In 
the  lobe  or  foft  lower  portion  of  the  ear,  this  cartilage 
is  wanting.  On  the  back-fide,  it  fhows  all  the  emi- 
nences and  cavities  on  the  forefide  in  an  oppofite  fitua- 
tion  with  refpeft  to  each  other,  except  the  fold  of  the 
great  circumference  ;  and  it  confifts  only  of  one  piece 
from  that  circumference  all  the  way  to  the  meatus  ex- 
ternus,  except  at  the  two  extremities  of  the  folded  part 
of  the  helix,  where  there  are  two  fmall  feparate  por- 
tions connedled  to  the  great  cartilage  only  by  the  inte- 
guments. 

The  cartilaginous  portion  of  the  external  meatus  au- 
ditorius  does  not  make  a  complete  circle ;  but  rather  a 
fhort  tube,  in  one  fide  of  which  there  is  a  break,  and 
■  which  terminates  in  an  oblique  border  fixed  to  the  edge 
of  the  bony  canal  by  feveral  fmall  inequalities,  as  by  a 
kind  of  ingrailing  ;  and  from  this  obliquity  it  is,  that 
the  cartilaginous'border  terminates  downward  in  a  kind 
of  apex  or  point.    The  lateral  break  in  this  cartilage  is 
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between  the  upper  and  back  part  of  its  circumference  ; 
and  on  each  fide  thereof  the  cartilaginous  edges  are 
rounded.  There  are  iikewife  two  or  three  other  fmall 
incifures  in  this  circumference,  which,  in  regard  to  the 
tneatus,reprefent  obliquely  tranfverfe  fiffures.  The  an- 
terior fiHure-ts  in  a  manner  quadrangular;  neither  are 
the  intermediate  parts  always  oppofire  to  each  o'ther, 
for  the  uppermoft  is  a  little  further  from  the  os  tempo- 
ris  than  the  pofterior. 

The  external  ear  is  fixed  to  the  cranium,  not  only  by 
the  cartilaginous  portion  of  the  meatus  already  men- 
tioned, but  alfo  by  ligaments  which  are  two  in  num- 
ber, one  anterior,  the  otJier  pofterior.  The  anterior 
ligament  is  fixed  by  one  extremity  to  the  root  of  the 
apophyfis  zygomatica  of  the  os  temporis,  at  the  anterior 
and  a  Httle  toward  the  fuperior  part  of  the  meatus  of- 
feus,  clofe  to  the  corner  of  the  glenoide  cavity  ;  and  by 
the  other  extremity,  to  the  anterior  and  fuperior  part  of 
the  cartilaginous  meatus.  .a 

The  porterior  ligament  is  fixed  by  one  end  to  the 
root  of  the  maftoide  apophyfis,  and  by  the  other  to  the 
pofterior  part  of  the  convexity  of  the  concha  ;  fo  that 
it  is  oppofite  to  the  anterior  ligament.  There  is  like- 
wife  a  kind  of  fuperior  ligament,  which  feems  to  be 
only  a  continuation  of  the  aponeurofis  of  the  fron- 
tal and  occipital  mufcles. 

Of  the  mufcles  of  the'  external  ear,  fome  go  between 
the  cartilages  and  the  os  temporis,  others  are  confined 
to  the  cartilages  alone;  Both  kinds  vary  in  difFerent 
fubjeas,  and  are  fometimes  fo  very  thin  as  to  look' 
more  like  ligaments  than  mufcles.  The  mufcles  of  the 
firlt  kind  are  generally  three  in  number,  one  fuperior, 
one  pofterior,  and  one  anterior;  and  they  are  all  very 
thin.  The  fuperior  mufcle  is  fixed  in  the  convexity  of 
the  fofta  naviculars,  and  of  the  fuperior  portion  of  the 
concha  ;  from  whence  it  runs  up  to  the  fquamous 
portion  of  the  os  temporis,  expanding  in  a  radiated 
manner,  though  not  in  the  fame  degrees  in  all  fubjefts, 
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and  is  inferted  principally  in  the  "  aponeurofis  of  the 
occipital  and  frontal  mufcles  ;  and  has  the  name  of  at- 
iollens  aurem.'* 

The  anterior  mufcle  is  fmall,  more  or  lefs  inverted, 
.and  like  an  appendix  to  the  fupcrior.  It  is  fixed  by 
one  extremity  above  the  root  of  the  zygomatic  apophy- 
fis  ;  and  by  the  other,  in  the  anterior  part  of  the  con- 
vexity of  the  concha  ;  and  is  called  anterior  auris. 

The  poflerior  mufcle  is  almoll  tranfverfe,  and  of  a 
confiderable  breadth,  being  fixed  by  one  end  to  the  po- 
fteriorpart  of  the  convexity  of  the  concha,  and  by  the 
other  in  the  root  of  the  maftoide  apophyfis.  It  covers 
the  poflerior  ligament ;  "  and  is  divided  into  two  or 
three  very  diftinft  portions,  which  get  the  name  of  po- 
Jl mores  auris .'^ 

The  fmall  mufcles  which  are  confined  to  the  cartila- 
ges, are  only  fmall  ftrata  of  fibres  found  on  both  fides 
of  the  cartilages.  In  many  fubjedls  they  are  of  fo  pale 
a  colour  as  not  to  look  at  all  like  mufcular  fibres.  Of 
this  number  are  thofe  which  Valfalva  difcovered  in  the 
different  cavities  on  the  backfide  of  the  cartilage  j  and 
thofe  found  by  Santorini  on  the  tragus,  and  along  the 
convex  part  of  the  anterior  portion  of  the  helix.  They 
are  defcribed  in  the  treatife  on  the  mufcles. 

The  fl..in  of  the  external  ear  is  in  general  a  continu- 
ation of  that  which  covers  the  neighbouring  parts  of 
the  temporal  region.  The  fkin  on  the  forefide  of  the 
car  is  accompanied  by  a  very  fmall  quantity  of  cellular 
fubflance  ;  and  therefore  we  find  all  the  eminences  and 
cavities  of  that  fide  difi:in£lly  marked  upon  it,  as  far  as 
the  bottom  of  the  external  meatus  auditorius.  In  what  I 
have  faid  of  the  fldn,  the  epidermis  is  likewife  compre- 
hended. 

The  backfide  is  covered  by  the  fkin  continued  from 
the  forefide;  but  as  the  folds  are  there  very  clofe,  it 
only  pafTes  over  them,  except  that  portion  of  the  concha 
which  furrounds  the  entry  of  the  meatus  auditorius,  and 
which  is  joined  to  the  os  temporis  by  means  of  the  cel- 
lular 
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lular  fubftance.  The  hollow  of  that  common  fold  which 
lies  between  the  antihclix  and  concha  does  not  appear  on 
the  backfide  ;  for  as  it  is  filled  with  cellular  fubftance, 
the  fkin  pafles  over  it. 

The  lobe  of  the  ear,  or  that  foft  portion  which  lies 
under  the  tragus,  antitragus,  and  meatus  auditorius,  is 
made  up  of  nothing  but  fkin  and  cellular  fubftance. 
The  meatus  auditorius  is  partly  bony  and  partly  cartila- 
ginous. The  bony  portion  is  the  longed,  and  forms 
the  bottom  of  the  canal,  as  may  be  feen  in  the  defcrip- 
t.ion  of  the  flceleton.  The  cartilaginous  portion  is  the 
fhortefl;  and,  in  adults,  forms  the  external  opening  or 
orifice  of  the  canal,  as  has  been  already  faid. 

Thefe  two  portions  joined  endwife  to  each  other, 
form  a  canal  of  a  confiderable  length,  of  different  wide- 
nefs  in  its  different  parts,  and  a  little  contorted.  It  is 
lined  on  the  infide  by  the  fkin  and  cellular  membrane, 
through  its  whole  length ;  and  thus  thefe  integuments 
make  up  for  the  breaks  in  the  cartilaginous  portions, 
and  form  a  kind  of  cutaneous  tube  in  the  other  por- 
tion. The  cellular  membrane  is  confounded  with  the 
perichondrium  and  periofteum  of  the  meatus. 

The  fkin  which  covers  both  fides  of  the  cartilage 
contains  a  great  number  of  fmall  glands,  which  conti- 
nually difcharge  an  oily,  whitifh  humour,  collected  chief- 
ly near  the  adhefions  of  the  ear  to  the  head,  and  under 
the  fold  of  the  helix  ;  and  thefe  glands  are  of  the  feba- 
ceous  kind.  The  flcin,  which  lines  the  meatus  audito- 
rius, contains  another  kind  of  glands,  of  a  yellowifli  co- 
lour, and  which  may  be  plainly  feen  on  the  convex  fide 
of  the  cutaneous  tube  already  mentioned. 

Thefe  glands  are  difpofed  in  fuch  a  manner  as  to 
leave  reticular  fpaces  between  them,  and  they  penetrate 
a  little  way  into  the  fubflance  of  the  fkin.  They  are 
czWed  glandula  cerwmnofa,  becaufe  they  difcharge  that 
matter  which  is  named  cerumen  or  the  ivax  of  the  ear. 

The  inner  furface  of  the  cutaneous  tube  is  full  of  fine 
hairs,  between  which  lie  the  orifices  of  the  ceruminous 
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glands. _  The  firft  place  in  which  we  meet  with  thefe 
glands  is  on  that  part  of  the  convex  fide  of  the  cuta- 
neous tube,  which  fupplies  th*e  breaks  of  the  cartilagi- 
nous meatus. 

The  arteries  of  the  external  ear  come  anteriorly  from 
tTie  arteria  temporalis,  and  poderiorly  from  the  occipi- 
talis, all  of  which  are  branches  of  the  external  carotid. 
It  is  proper  to-  obfervc  here,  that  the  occipital  ar- 
tery communicates  with  the  verfebralis,  and  there- 
by with  the  internal  carotid.  The  veins  are  rami  of 
the  jugularis  externa;  and  the  occipital  vein,  one  of 
thefe  rami,  communicates,  not  only  with  the  vena  verte- 
bralis,  but  with  the  neighbouring,  lateral  fmus  of  the 
dura  mater. 

The  portio  dura  of  the  auditory  nerve  having  paffedr 
out  of  the  cranium  through  the  foramen  ftylo-mafto- 
deum,  in  the  manner  that  fhall  be  afterwards  defcri-' 
bed,  gives  off"  a  ramus,  which  runs  up  behind  the  ear, •' 
to  thebackfide  of  which  it  fends  feveral  filaments;  and 
the  trunk  of  this  ramus  fends  likewife  filaments  to  the  | 
meatus  and'  forefide  of  the  ear.    The  fecond  vertebral  I 
pair  fends  alfo  a  ramus  to  the  ear,  the  ramifications  o£  ( 
which  communicate  with  thofe  of  the  other  ramus  from*  [ 
the  portio  dura.  I 

"  After  having  defcribed  the  external  parts  of  the  ear, 
we  next  proceed  to  examine  its  internal  bony  parts ;  ! 
and  here  we  lhall  confidcr  them  at  fome  length,  as  i 
they  are  purpofeJy  omitted  in  the  oileological  part  of  i 
this  work^  : 

*'  The  bony  part  of  the  organ  of  hearing  may  be  divi--. 

ded  into  four  general  parts :  i.  The  meatus  auditorius 

externus;   2.  The  tympanum;   3.  The  labyrinth; 

4.  The  meatus  auditorius  internus.    It  may  likewife  i 

be  divided  into  immoveable  or  containing  parts,  which 

take  in  all  the  four  already  mentioned  ;  and  moveable  ' 

or  contained  parts,  whi'ch  are  four  little  bones  lodged  in 

the  tympanum,  called  incus,  ??iaUeus,  Jlapes,  and  Oi  or'^ 

hicidare  or  lenticulare,  '  , 
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«  The  meatus  externus  at  its  outer  end  has  its  edges 
rough  and  prominent ;  but  its  back  part  is  confiderably 
deprefled.  The  paflage  itfelf  is  fomewhat  more  than  half 
an  inch  in  length,  running  obliquely  from  behind  fore- 
ward  in  a  curved  direction.  Its  cavity  is  almoft  oval, 
ljut  wider  at  each  end  than  in  the  middle.  It  termi- 
nates inwardly  by  an  even  circular  edge,  lying  in  a 
plane  very  much  inclined,  tLe  upper  part  of  it  being 
turned  outward,  and  the  inner  part  inward  j  fo  that  the 
fcanal  is  longer  on  the  lower  than  upper  fide.  The 
Circular  edge  is  grooved  quite  round  for  the  attach- 
ment of  the  membrana  tympani. 

"  In  children,  this  bony  canal  is  wanting,  as  well  ai 
the  martoid  procefs  ;  and  the  inner  circular  edge  is  a  di- 
/linft  ring,  which,  in  an  advanced  age,  unites  entirely, 
and  becomes  one  piece  with  the  refh  It  is  termed  the 
bony  circle  in  infants ;  and  indeed  it  is  very  eafily  fe- 
parated  from  all  the  other  parts. 

"  It  would  feem,  tI)erefore,  that  the  whole  bony  canal 
in  adults  is  orily  a  prolongation  of  the  bony  circle  in. 
children;  becaufe  even  in  a  more  advanced  age,  the 
ivhole  canal  may  without  much  difiiculty  be  taken  out. 
The  circular  groove  Ues  between  the  maftoid  procefs 
and  the  articular  fiffure  mentioned  in  the  defcription  of 
the  other  parts  of  the  temporal  bone. 

"  Tympanum.  The  tympanum,  or  drum  of  the  ear,  is 
^  cavity  fomewhat  fpherical,  the  bottom  of  which  is 
tjurned  inward,  and  the  mouth  joined  to  the  circular 
groove  already  mentioned. 

.  "  The  remarkable  eminences  are  three  in  number  :  A 
large  tuberofity,  lying  in  the  very  bottom  of  the  bar- 
rel, a  little  toward  the  back  part;  and  a  fmall  irregular 
pyramid,  fituated  above  the  tuberofity,  and  a  little  more 
backward,  the  apex  of  which  is  perforated  by  a  fmall 
hole  :  on  one  fide  of  the  bafis  two  fmall  bony  filaments 
are  often  found  in  a  parallel  fituation;  and  indeed  I 
beheve  they  are  feldom  wanting,  though  their  tender 
ilrufture  expofes  them  to  be  often  broken.  In  the  third 
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eminence  is  a  cavity  fituated  at  the  upper  and  a  little 
toward  the  anterior  part  of  the  bottom  of  the  tympa- 
num. This  cavity  is  part  of  a  half  canal,  which  in  a 
natural  ftate  has  one  of  the  mufcles  of  the  malleus 
lodged  in  it. 

"  The  principal  cavities  in  the  tympanum,  are.  The 
opening  of  the  maftoid  cells ;  the  opening  of  the  Eu- 
ftachian  tube  ;  the  bony  half  canal ;  the  feneftra  ovalis 
and  rotunda;  and  to  thefe  may  be  added  thefmall  hole 
in  the  pyramid. 

•  "  The  opening  of  the  maftoid  cells  is  at  the  poflerior 
and  upper  part  of  the  edge  of  the  tympanum.  The  cells 
themlelves  which  end  there  are  hollowed  out  in  the  fub- 
ftance  of  the  maftoid  procefs,  being  very  irregular  and 
full  of  windings  and  turnings. 

"  The  opening  of  the  Euflachian  tube  is  at  the  ante- 
rior nnd  upper  part  of  the  edge  of  the  tympanum.  It 
runs  from  the  tympanum  toward  the  poflerior  openings 
of  the  noftrils  and  arch  of  the  palate.  The  bony  per- 
tion  thereof,  of  which  alone  I  here  fpeak,  is  hollowed 
out  in  the  pars  petrofa,  and  is  afterward  lengthened 
out  by  the  fpinal  procefs  of  the  os  fphcnoides. 

"  The  mafioid  ceils,  and  the  Euftachian  tube,  from 
their  fituation,  may  be  looked  upon  in  fome  meafurc 
as  prolongations  of  the  tympanum. 

"  The  bony  half  canal  lies  immediately  above  the  | 
Euftachian  tube,  toward  the  upper  fide  of  the  pars  pe-  j 
trofa.  In  the  recent  fubjed,  one  of  the  mufcles  of  the  ' 
malleus  is  lodged  in  it. 

"  The  feneftra  ovalis  is  a  hole  of  communication  be-  i 
tween  the  tympanum  and  labyrinth.    It  lies  imme-  i 
diately  above  the  tuberofity ;  the  upper  fide  of  it  be-  ■ 
ing  a  httle  rounded,  the  lower  a  little  flattened,  and 
has  its  longeft  diameter  from  before  backwards.  To- 
ward the  labyrinth,  this  opening  has  a  little  border 
round  it,  which  renders  it  narrower  at  that  place  than  , 
any  where  elfe. 

The  feneftra  rotunda  is  fomething  lefs  than  the  ora- 
lis' 
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lis  and  fituated  above  it  toward  the  lower  and  pofte- 
rio'r  part  of  a  large  tuberofity  ;  the  opening  o£it,  which 
is  the  orifice  of  a  particular  duft  in  the  labyrinth,  ly- 
ing obliquely  backward  and  outward. 

"  The  hole  in  the  apex  of  the  pyramid  is  the  orifice 
".of  a  cavity,  which  may  be  named  the  ftmis  of  this  py- 
ramid. 

«  Oficula  aiiditiis.  The  tympanum  contams  leve- 
ral  li-ttle  bones,  called  the  bones  of  the  ear.  They 
•  are  generally  four  in  number,  demonftrated  from 
Jomething  to  which  they  are  faid  to  bear  a  refemblance, 
-VIZ.  incus,  malleus,  ftapes,  and  os  orbiculare  or  len- 
ticulare. 

"  Incus,  The  incus,  or  anvil,  refembles,  in  fome 
meafure,  one  of  the  anterior  dentc«  molares,  with  its 
roots  at  a  great  diftance  from  each  other.  It  may  be 
divided  into  a  body,  and  two  branches  or  legs,;  one  of 
the  legs  is  long,  the  other  fhort.  The  body  is  turned 
foreward,  the  fliort  leg  backward,  and  the  long  leg 
•  downward. 

"  The  body  of  the  incus  is  broader  than  it  is  thick. 
It  has  two  eminences,  and  two  cavities  between  them, 
much  in  the  fame  manner  as  we  fee  in  the  crown  of  the 
iirfl  dentes  molares. 

"  The  ftiort  leg  is  thick  at  its  origin  ;  and  from 
thence  de^reafing  gradually,  it  ends  in  a  point.  It  is 
fituated  horizontally,  its  point  being  turned  backward, 
and  joined  to  the  edge  of  the  maftoid  opening  of  the 
tympanum. 

"  The  long  leg  viewed  througli  the  external  auditory 
pafiage  appears  to  be  fituated  vertically  ;  but  if  we  look 
upon  it  either  on  the  fore  or  back  fide,  we  fee  it  is  in- 
clined, the  extremity  of  it  being  turned  much  more 
inward  than  the  root  or  origin,  fhe  point  of  the  ex- 
tremity is  a  little  flatted,  bent  inward  like  a  hook,  and 
fometimes  a  little  hollowed  like  a  kind  of  ear-picker. 
By  this  we  may  diftinguifli  the  incus  of  one  ear  from 
1[hat  of  the  other,  when  out  of  their  places :  tor  turn- 
ip 3  ing 
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ing  the  fliort  leg  backward,  and  the  long  leg  down- 
ward, if  the  curvature  of  this  long  leg  be  toward  the 
left  hand,  the  bone  belongs  to  the  right  ear ;  if  to- 
ward the  right,  it  belongs  to  the  left  ear. 

"  Malleus.  The  malleus,  or  hammer,  is  a  long 
bone  with  a  large  head,  a  fmall  neck,  an  handle,  an4 
two  proceffesj  one  in  the  neck,  the  other  in  the 
handle. 

"  The  top  of  the  head  is  confiderably  rounded  ;  and 
from  thence  it  contracts  all  the  way  to  the  neck.  Both 
head  and  neck  are  in  an  inclined  fituatidn  j  and  the 
eminences  and  cavities  of  it  ailfwer  tp  thofe  in  the 
body  of  the  incus.  The  handle  is  looked  upon  by 
fome  as  onfe  of  the  procefles  of  thfe  liialleus  ;  and  in 
that  cafe  it  is  the  greateil  of  the  three.  It  forms  an 
angle  with  the  tieck  and  head  :  near  w^hich  it  is  fome- 
thing  broad  and  flat,  and  decreafes  gradually  toward  its 
extremity. 

"  The  procefs  of  the  handle,  termed  by  others  the 
fmall  or  Jbort  procefs  of  the  mallpus,  terminates  in  the 
angle  already  mentioned,  being  extended  toward  the 
neck,  and  lyihg  in  a  llraight  line  with  that  fide  or  bor- 
der of  the  handle  which  is  next  it.  The  procefs  of  the 
neck,  called  alfo  procejfus  gracilis^  is,  in  a  natural  ftate, 
very  long  ;  but  fo  (lender,  that  it  is  very  eafily  broken, 
cfpecially  v/hen  dry;  which  is  the  rejlfon  why  the  true 
length  of  it  was  for  a  long  time  unknown.  It  arifes 
from  the  neck,  and  fomeiimes  appears  much  longer 
than  it  really  is,  by  the  addition  of  a  fmall  dried  tendon 
flicking  to  it. 

<<  When  the  malleus  is  in  its  true  fituation,  the  head 
and  neck  are  turned  upward  and  inward  ;  the  handle 
downward,  parallel  to  the  long  leg  of  the  incus,  but 
more  forward  ;  the  procefs  of  the  handle  upv/ard  and 
outward,  near  the  fupei-ior  portion  of  the  edge  of  the 
tympanum,  near  the  centre  of  which  is  the  extrernity 
of  the  handle  ;  and  the  procelTiis  gracilis  for\Vard, 
rfeaching  all  the  way  to  the  articular  filfure  in  the  os 
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temporis.  It  is  eafy,  after  what  has  been  faid,  to  dif- 
•tlnguifh  the  malleus  of  the  right  fide  from  that  of  the 
left. 

"  Stapes,  The  ftapes  is  a  fmall  bone,  very  well  deno- 
minated froni  the  rcfemblance  it  bears  to  a  ftirrup. 
It  is  divided  into  the  head,  legs,  and  bafis.    The  head 
.is  placed  upon  a  fliort  flatted  neck  ;  the  top  of  which  is 
•alfo  fometimes  flat,  fometunes  a  little  hollow. 

"  The  two  legs,  taken  together,  form  an  arch  like  that 
of  a  flirrup  ;  in  the  concave  fide  of  which  is  a  groove 
which  runs  through  their  whole  length.  One  le^  is 
longer,  more  bent,  and  a  little  broader,  than  the  other. 
The  bafis  refembles  that  of  a  flirrup  both  in  its  oval 
Ihape  and  union  with  the  -legs,  but  it  is  not  perforated. 
Round  its  circumference,  next  the  legs,  is  a  little  bor- 
der, which  makes  that  fide  of  the  bafis  appear  a  little 
hollow.  The  other  fide  is  pretty  fmooth ;  and  one 
half  of  the  ciroumfer£nce  is  more  curved  than  the 
other. 

"  The  fubjeft  being  in  an  ere6l  poflure,  the  ftapes  is 
to  be  confidered  as  lying  on  its  fide,  with  the  head  turn- 
■ed  outward,  near  the  extremity  of  the  leg  of  the  incus; 
■the  bafis  being  fixed  in  the  feneflra  ovalis ;  the  longeft 
leg  backward,  and  both  legs  in  the  fame  plane.  By 
■this  fituation,  it  is  eafy  to  know  the  Rapes  belonging  to 
■each  ear. 

"  Osorbicidare.  The  os  orbiculare, or  lenticular  Z'fiiw^, 
is  the  fmallefi:  bone  in  the  body.  It  lies  between  the 
head  of  the  ftapes  and  extremity  of  the  long  leg  of  the 
incus,  being  articulated  with  each  of  thefe. 

"  In  dry  bones  it  is  found  very  clofely  ronnefted, 
fometimes  to  the  ftapes,  fometimes  to  the  incus  ;  and 
might,  in  that  ftate,  be  eafily  miftaken  for  an  epiphy- 
fis  of  either  of  thefe  bones. 

"  Labyrinth.  The  labyrinth  is  divided  into  three  parts ; 
the  anterior,  middle,  and  pofterior.  The  middle  por- 
tion is  termed  vejiibulum,  the  anterior  cochlea,  and  the 
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poflerior  Idyrmth  in  particular;  which  comprehends 
the  three  femicircular  canals. 

"  The  cochlea  lie?  forward  and  inward  toward  the 
extremity  of  the  pars  petrofa ;  the  femicircular  canals 
backward  and  outward  toward  the  bafis  of  the  procefs  \ 
and  the  veflibulum  between  the  other  two. 

"  Veflibulum.  The  veftibulum  is  an  irregular  round 
cavity,  kfs  than  the  tynipanum,  and  fituated  more  in- 
ward, and  a  little  more  forward.  Thefe  two  cavities 
are  in  a  manner  fet  back  to  bqck,  with  a  common  par- 
tition between  them,  perforated  in  the  middle  by  the 
feneftra  ovalis,  by  which  the  cavities  communicate 
■with  each  other.  The  cavity  of  the  vellibulum  is  like- 
wife  perforated  by  feveral  other  holes ;  on  the  back  fide 
by  the  five  orifices  of  the  femicircular  canals ;  on  the 
lower  part  of  the  forefide  by  a  hole,  which  is  one  of  the 
pafifages  of  the  cochlea;  and  on  the  forefide,  toward 
the  meatus  auditorius,  oppofite  to  the  fenertra  ova- 
lis, by  a  number  of  very  fmall  holes,  for  the  palfage 
of  the  nerves  ;  on  the  upper  fide  there  are  only  fmall 
pores. 

,  "  Semicircular  canals.  The  femicircular  canals  are 
only  three  in  number  ;  one  vertical,  one  oblique,  and 
one  horifontal.  The  vertical  canal  is  fituated  tranf- 
verfely  with  refpeft  to  the  pars  petrofa,  the  convex  fide 
of  it  being  turned  upvvard.  The  oblique  canal  lies 
farther  back  than  the  former,  and  runs  parallel  to  the 
length  of  the  procefs,  the  convex  fide  being  turned 
backward,  with  one  extremity  upward,  the  other 
downward :  the  fuperior  extremity  of  this  canal  meets 
and  lofes  itfelf  in  the  internal  extremity  of  the  former. 

*'  The  curvature  and  extremities  of  the  horifontal  ca- 
pal  arc  almbft  on  a  level;  the  curvature  lying  obliquely 
backward;  and  the  extremities  forward,  and  under  thofe 
of  the  vertical  canal,  but  a  little  nearer  each  other, 
the  inner  being-  almoftihthe  middle  fpace  between  the 
extremities  of  the  oblique  canal. 
•    t<  The  horifontal  canal  is  generally  the  leaft  of  the 

three; 


Chap.I.  THE  EAR.  i6t 

three ;  the  oblique  is  often,  and  the  vertical  fometimes, 
the  greatefl: ;  and  fometimes  thefe  two  are  equal.  All 
the  three  canals  are  larger  than  a  femicircle,  forming 
nearly  three-fourths  of  one  j  they  are  broader  at  the 
orifices  than  in  the  middle.  Thefe  orifices  open  into 
the  back-fide  of  the  vefl;ibulum,  and  are  but  five  in 
number,  becaufe  two  of  them  open  into  each  other  ; 
fo  that  in  the  pofterior  part  of  the  vefubulum,  two  ap- 
pear toward  the  infide,  and  three  toward  the  outfide. 

*'  In  children,  the  fubftance  of  thefe  canals  is  compa£t, 
while  that  which  furrounds  them  is  fpongy.  Hence 
••ihey  may  be  eafily  feparated  from  the  reft  of  the  pars 
petrofa.  In  adults,  all  the  parts  of  the  bone  are  fo  fo- 
lid,  that  thefe  canals  appear  only  like  paffages  formed 
in  a  piece  of  ivory.  From  this  defcription,  it  is  eafy 
J  "to  difl:inguifh  the  right  labyrinth  from  the  left. 

"  Cochlea-  The  cochlea  is  a  fort  of  fpiral  body  with 
two  dufts,  formed  in  the  anterior  part  of  the  pars  pe- 
trofa, fomewhat  refembling  the  ihell  of  a  fnail.  The 
parts  to  be  diftinguiflied  in  it,  in  its  true  fituation,  are. 
The  bafis  ;  the  apex  ;  the  fpiral  lamina,  or  half  feptum, 
'■by  which  its  cavity  is  divided  into  two  half  canals ;  tha 
modiolus,  round  which  the  cochlea  turns  j  and,  lafl:ly, 
the  orifices  and  union  of  the  two  duds.  The  bafis  is 
turned  direftly  inward  toward  the  internal  foramen 
'auditorium,  the  apex  outward;  and  the' axis  of  the 
modiolus  is  nearly  horifontal ;  but  in  all  of  them  al- 
lowance mufl:  be  made  for  the  obliquity  of  the  pars 
■petrofa  in  which  they  lie. 

"  The  bafis  of  the  cochlea  is  gently  hollowed  ;  and, 
toward  the  middle,  perforated  by  feveral  fmall  holes. 
The  modiolus  is  a  kind  of  fliort  cone  with  a  very  large 
bafis,  which  is  the  middle  of  the  bafis  of  the  cochlea : 
through  its  whole  length  runs  a  double  fpiral  groove, 
which,  through  a  microfcope,  fliows  a  great  number 
of  pores.  The  cochlea  makes  about  two  turns  and  a 
.half  from  the  bafis  to  the  apex  ;  and  the  two  half  ca- 
bals being  firmly  united  together  through  their,  whole 
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courfe,  form  a  half  feptum,  called  lamina  fpiralis ; 
which  mud  not  be  confounded  with  the  complete  fep- 
tum in  the  recent  fubje£t,  as  is  often  done.    One  edge 
of  the  lamina  fpiralis  is  ftrongly  joined  to  the  modiolus, 
being  thicker  there  than  in  any  other  place ;  whereas 
the  other  edge  is  terminated  all  round  by  a  very  thin 
border,  lying  in  the  middle  cavity  of  the  cochlea.  In 
the  natural  ftate,  the  other  half  of  the  feptum  is  mem- 
branous, and  completes  the  partition  between  the  two 
canals.    The  two  half  canals  turn  jointly  about  the  , 
modiolus  ;  one  being  fituated  toward  the  bafis  of  the  I 
cochlea,  the  other  toward  the  apex ;  for  which  reafon 
I  have  always  called  one  of  them  internal,  the  other  eX'  j 
ternal. 

"  The  fpiral  or  volute  of  the  cochlea  begins  at  the  • 
lower  part  of  the  veftibule ;  runs  from  thence  forward 
to  the  top,  then  backward  down  to  the  bottom,  after- 
ward upward  and  foreward  ;  and  fo  on  from  the  bafis., 
■which  is  turned  inward  to  the  apex,  which  is  turned 
outward.  From  this  defcription,  it  is  eafy  to^cnow  to 
what  ear  any  cochlea  belongs  when  we  fee  it  prepared : 
it  likewife  teaches  us,  that,  in  the  right  cochlea,  the 
direction  of  the  turnings  is  the  fame  as  in  garden-fnails, 
and  almoft  all  the  other  common  fliells  ;  but  in  the 
left  cochlea,  the  turnings  are  in  a  contrary  direclion, 
as  intone  kind  of  (hell,  which  is  rarely  met  with.  The 
two  half  canals  communicate  fully  at  the  apex  of  the 
cochlea.  Their  feparate  openings  are  toward  the  ba- 
fis ;  one  of  them  being  immediately  into  the  lower  part  ' 
of  the  forefide  of  the  veftibulum,  the  other  into  the 
feneftra  rotunda.  Thcfe  two  openings  are  feparated 
by  a  particular  turning,  which  fhall  be  defcribed  after- 
wards. 

"  The  meatus  auditorlus  internus,  is  on  the  back- 
fide  of  the  pars  petrofa,  in  fome  meafure  behind  the 
veftibule  and  bafis  of  the  cochlea.  It  is  a  kind  of  blind 
hole,  divided  into  two  folTula ;  one  large,  the  other 
fmall.    The  large  one  lies  loweft,  and  ferves  for  the 
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portio  mollis  of  the  auditory  nerve  or  feventh  pair. 
The  fmall  one  is  uppermofl:,  and  is  the  opening  of  a 
fmall  duel,  through  which  the  portio  dura  of  the  fame 
nerve  pafles.    The  inferior  foflula  is  full  of  little  holes, 
which,  in  the  natural  (hte,  are  filled  with  nervous  fila- 
ments of  the  portio  mollis,  which  go  to  the  veltibule,  to 
the  femicircular  canals,  and  to  thofe  of  the  cochlea.  It 
is  this  foffula  which  forms  the  (hallow  cavity  at  the 
bafis  of  the  fpindle  of  the  cochlea.    The  pafiage  for  the 
portio  dura  of  the  auditory  nerve  runs  behind  the  tym- 
panum, and  its  external  orifice  is  termed  foramen  Jlylo- 
mafioideum.    It  begins  by  the  fmall  folTula,  and  pierces 
from  within  outward  the  upper  part  of  the  pars  petrofa, 
making  there  an  angle  or  curvature  ;  from  thence  it  is 
inclined  backward  behind  the  fmall  pyramid  of  the 
tympanum,  and  runs  down  to  the  foramen  ftylo  ma- 
ftoideum ;  through  which  it  goes  out,  and  is  diftribu- 
red  in  the  manner  to  be  defcribed  hereafter.    It  com- 
municates likewife  by  a  hole  with  the  finus  of  the  py- 
ramid, and  lower  down  by  another  hole  with  the  tym- 
'partum.    At  the  upper  part  of  the  pars  petrofa  it  is  co- 
vered with  a  bony  lamina,  although  fometimes  it  has 
been  fourid  open  above.'* 

The  foft  parts  of  the  internal  ear  are  chiefly  the 
membrana  tympani,  the  periofteum  of  the  "  tym- 
panum, and  of  the  ofiicula  auditus,"  labyrinth,  and 
of  all  its  cavities,  the  membrana  maftoidaea  inter- 
na, the  mufcles  of  the  officula,  the  parts  which  com- 
plete the  formation  of  the  Euftachian  tube,  the  arteries, 
veins,  and  nerves,  I  find,  myfcH^  however,  under  a 
neccffity  of  be^^inning  by  the  tuba  Euftachiana,  for 
^  two  reafoiis :  firft,  becaufe  the  bony  parts  of  that  tube 
are  but  of  very  fmall  ufe  for  the  knowledge  of  its 
xvhole  ftrufture  and  compofition  ;  and,  fecondly,  be- 
caufe we  are  obliged  to  mention  it  in  dcfcribin?  the 
mufcles.  ° 

Txhe  4afnis  aurls  j^alaiinns,  or  feuftachian  tube,  as 
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was  obferved  in  the  defcription  of  the  fkeleton,  is  a 
,'canal  or  duft  whicn  goes  from  the  tympanum  to  the  po- 
flerior  openings  of  the  nares,  or  nafal  foffas,  and  to- 
ward  the  arch  of  the  palate  ;  it  is  dug  in  the  apophy- 
•lis  petiofa  along  the  carotid  canal,  and  it  is  length- 
ened out  by  the  fpinal  apophyfis  of  the  os  fphenoi- 
<iale. 

In  its  natural  ftate,  this  duel  reaches  from  the  cavity 
of  the  barrel  to  the  root  or  fuperior  part  of  the  internal 
ala  of  the  apophyfis  pterygoides ;  and  through  this 
\^'hole  courfe  it  is  made  up  of  two  portions,  one  en- 
tirely bony,  and  the  other  partly  bony,  partly  cartila- 
ginous, and  partly  membranous. 

The  bony  portion  lies  through  its  whole  length  im- 
mediately, above  the  fiflure  of  the  glenoide  or  articular 
■cavity  of  the  os  temporis,  and  terminates  at  the  meet- 
ing of  the  fpinal  apophyfis  of  the  os  fphenoides  with 
the  pars  petrofa  of  the  os  temporis. 

The  other  cr  mixed  portion  reaches  in  the  fame  dl- 
leftion  from  this  place  to  the  internal  ala  of  the  apo- 
phyfis pterygoides,  or  to  the  pofterior  and  outer  edge 
toi  the  nares.  But  to  form  a  more  exad  idea  of  it,  it 
will  be  proper  to  confider  it  as  divided  into  four  parts, 
two  fuperior  and  two  inferior. 

The  two  upper  parts  or  quarters  are  bony  ;  and  of 
thcfe  the  innermoft  is  formed  by  the  fide  of  the  apo- 
phyfis petrofii,  the  outermoft  by  the  fide  of  the  apo- 
phyfis fpinalis  of  the  05  fphenoides.  Of  the  two  infe- 
rior parts,  th*;  iiiternal  or  that  next  the  os  fphenoides, 
is  cartilaginous;  and  the  external,  or  that  next  the  pars 
petrofa,  membranous. 

The  Euuachian  tube  thus  formed,  is  very  narrow 
next  the  ear,  but  grows  gradually  wider,  efpecially 
near  the  po[ierior  nares,  where  the  inner  cartilaginous 
fide  terminates  by  a  prominent  edge,  and  the  outer 
fide  joina  that  of  the  neighbouring  noftril.  The  cavity 
of  the  tube  is  lined  by  a  membrane  like  that  of  the  in- 
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ternal  nares,  of  which  it  appears  to  be  a  continuation  ; 
and  on  the  prominent  edge,  this  membrane  is  confider- 
ably  increafed  in  thicknefs,  reprefenting  a  kind  of  half 

pad.  . 

The  fituation  of  the  two  tubes  is  obhque,  their  po- 
flerior  extremities  at  the  ears  being  at  a  greater  di- 
ftance  than  the  anterior  at  the  nares ;  and  the  convex 
fides  of  the  prominent  edges  are  turned  toward  each 
other.  The  openings  of  the  tubes  are  oval  at  this 
place ;  as  is  likewife  their  whole  cavity,  efpecially  that 
of  the  mixed  portion. 

The  membrana  tympani  is  a  thin,  tranfparent,  flattifh 
pellicle  ;  the  edge  of  which  is  round,  and  ftrongly  fixed 
in  the  orbicular  groove  which  divides  the  bony  meatus 
of  the  external  ear  from  the  tympanum  or  barrel.  This 
membrane  is  very  much  Itretched  or  very  tenfe,  and 
yet  not  perfeftly  flat  :  for  on  the  fide  next  the  meatus 
externus  it  has  a  fmall  hollownefs,  which  is  pointed  on 
the  middle ;  and  on  the  fide  next  the  tympanum,  it  is 
gently  convex,  and  alfo  pointed  in  the  middle. 

This  membrane  is  fituated  obliquely,  the  upper  part 
of  its  circumference  being  turned  outward,  and  the 
lower  part  inward,  fuitably  to  the  direftion  of  the  bony 
groove  already  mentioned-  It  is  made  up  of  feveral 
very  fine  laminae,  clofely  united  together.  The  exter- 
nal lamina  is  in  fome  meafure  a  produ6tion  of  the  Ikin 
and  cuticula  of  the  external  meatus ;  for  they  may  be 
pulled  at  the  fame  time  like  the  finger  of  a  glove.  The 
internal  lamina  is  a  continuation  of  the  periofteum  of 
the  tympanum ;  and  when  the  membrane  has  been 
firfl:  macerated  in  water,  each  of  thefe  laminae  may  be 
fubdivided  into  feveral  others,  which  I  have  fometimes 
made  to  amount  in  ail  to  fix.  In  very  young  children, 
this  membrane  is  covered  on  the  outfide  by  a  thick 
mucilaginous  web. 

The  depreflion  in  the  middle  of  the  membrana  tym- 
•  pani,  is  caufed  by  the  adhefion  of  the  malleus;  the 
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iiandle  of  which  is  clofdy  joined  to  the  infide  of  the 
membrane,  from  the  upper  part  of  the  circumference 
^11  the  way  to  the  centre,  to  which  the  end  of  the  handle 
is  fixed.  This  handle  feems  to  lie  in  a  very  fine  mem- 
branous daphcature ;  by  means  of  which  it  is  tied  to 
the  membrana  tympani,  and  which  ferves  it  for  a  perio- 
fteum. 

The  periofteum  of  the  tympanumj  or  barrel  of  the 
ear,  produces  that  of  the  fmall  bones  ;  and  it  may  be 
made  vifible  by  means  of  anatomical  injedtions,  which 
difcover  capillary  velTels  very  diftinftly  ramified  on  the 
furface  of  the  oflicula.  It  is  likewife  continued  over 
the  two  feneftras,  and  enters  the  Euilachian  tube,  where 
it  is  loft  in  the  inner  membrane  of  that  du61:. 

The  cellulas  maftoidcei  are  very  irregular  cavities  in 
the  fubftance  of  the  maftoide  apophyfis,  which  com- 
jnunicate  with  each  other,  and  have  a  common  open- 
ing towards  the  infide,  and  a  little  above  the  pofterior 
edge  of  the  orbicular  groove.  Thefe  cells  are  lined  by 
a  fine  membrane ;  which  is  partly  a  continuation  of  the 
periofteum  of  the  tympanum,  and  partly  feems  to  be  of 
a  glandular  ftrufture  like  a  kind  of  membrana  pituita- 
ria.  The  maftoide  opening  is  oppofite  to  the  final! 
opening  of  the  Euftachian  tube,  but  a  little  higher. 

The  ligaments  of  the  oflicula  come  next  in  order. 
The  incus  is  tied  by  a  ftrong  fhort  ligament  fixed  in 
the  point  of  the  fliort  leg  to  the  edge  of  the  maftoide 
opening.  Between  the  incus  and  malleus  we  find  a 
fmall  thin  cartilage.  The  malleus  is  connected  thro^ 
the  whole  length  of  its  handle  to  the  infide  of  the  mem- 
brana tympani,  in  the  manner  already  faid.  I  need 
only  add  here,  that  by  help  of  a  microfcope  we  difco- 
ver round  the  point  of  the  handle,  in  the  fubftance  of 
the  membrane,  a  fmall  orbicular  plane  of  a  whitifli  co- 
lour, a  little  inclined  to  red. 

The  malleus  has  two  diftinft  little  mufcles,  one  an- 
terior, and  one  internal  j  and  the  ftapes  has  one 
mufcle. 

The 


Chap.  i. 


THE  EAR. 


The  anterior  mufcle  of  the  malleus,  called,  from 
jts  ufe,  /axator  tympani,  is  flefliy,  long,  and  thin.  ^  It 
runs  along  the  outfide  of  the  Eurtachian  tube  ;  to  which 
it  adheres  very  clofely  through  its  whole  length.  Its 
anterior  extremity  is  fixed  in  that  fide  of  the  tube  juft 
before  the  fphenoidal  fpine  ;  and  the  pofterior  extre- 
mity ends  in  a  long  thin  tendon,  which  runs  in  the  ar- 
ticular or  glenoide  filTure  of  the  os  temporis,  through 
a  fmali  oblique  notch ;  in  which  filTure  it  enters  the 
tympanum,  and  is  infertcd  in  the  long  thin  apophyfis 
of  the  malleus.  It  is  partly  accompanied  by  a  nerve, 
which  forms  what  is  called  the  cAorda  tympani,  as  we 
lhall  fee  hereafter. 

The  internal  mufcle  of  the  malleus,  called  tei7for  tym- 
fan'i,  is  very  flefhy  and  diflindt.  It  lies  along  the  infide 
of  the  Euftachian  tube,  partly  on  the  cartilaginous,  and 
partly  on  the  bony  portion,  being  fixed  by  one  extre- 
mity in  the  apophyfis  petrofa.  Afterwards  it  runs  along 
the  cavity  of  the  bony  half  canal  of  the  tympanum 
within  which  cavity  it  is  inverted  by  a  portion  of  a 
membranous  or  Hgamentary  vagina,  which  being  fixed  to 
the  edges  of  the  half  canal,  forms  an  entire  tube  there- 
with, and  this  vagina  muft  be  cut  open  before  we  can 
fee  the  mufcle. 

At  the  pofterior  extremity  of  this  bony  half  canal, 
this  mufcle  ends  in  a  tendon,  which  is  bent  round  the 
tranfverfe  bony  or  ligamentary  rfdge  in  the  laft-named 
cavity,-  as  over  a  pulley  ;  and  is  inferted  in  the  neck  of 
the  malleus  above  the  fmall  apophyfis,  advancing  like- 
wife  as  far  as  the  handle.  A  third  mufcle  has  by  fome 
been  defcribed  under  the  name  of  external  or  fuperior 
mufcle  of  the  malleus ;  but  this  is  much  lefs  diftind  than 
thole  already  mentioned. 

The  mufcle  of  the  ftapes  is  fliort  and  thick,  and  lies 
concealed  within  the  fmall  bony  pyramid  at  the  bot- 
tom of  the  tympanum.  The  cavity  which  it  fills, 
touches  very  nearly  the  bony  canal  of  the  portio  dura 
of  the  auditory  nerve  j  and  it  terminates  in  a  fmall  ten- 
don 
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don  which  goes  out  of  the  cavity  thro'  the  finall  hole  in 
the  apex  of  the  pyramid.  As  it  goes  thro'  the  hole  it 
turns  forward,  and  is  inferted  in  the  neck  of  the  flapes 
on  the  fide  of  the  longed  and  moil  crooked  leg  of  that 
bone. 

The  three  parts  of  the  labyrinth,  that  is,  the  vefti- 
bulum,  femjcircular  canals,  and  cochlea,  are  lined  by 
a  fine  periofteum,  which  is  continued  over  all  the  fides 
of  their  cavities,  and  (huts  the  two  feneftrse  of  the  tym- 
panum. 

In  all  the  fubjects  which  I  ever  examined,  I  have 
found  the  femicircular  canals  fimply  lined  by  a  perio- 
fteum adhering  to  their  inner  furfaces  without  any  par- 
ticular membranous  bands.  The  two  half-canals  of  the 
cochlea  are  lined  in  this  manner ;  the  periofteum  of 
the  two  fides  of  the  bony  fpiral  lamina  advances  beyond 
the  edge  of  that  lamina,  and  forms  a  membranous  du- 
plicature,  which  extending  to  the  oppofite  fide  com- 
pletes the  fpiral  feptum. 

The  feptum  feparates  the  two  half-canals  from  the 
bafis  ro  the  apex ;  but  there  it  leaves  a  fmall  opening, 
by  which  the  fmall  extremities  of  the  lialf-canals  com- 
municate with  each  other.  The  large  extremity  of  the 
external  half  canal  ends  by  an  oblique  turn  in  the  fe- 
neftra  rotunda,  which  is  fliut  by  a  continuation  of  the 
periofteum  of  that  canal.  The  large  extremity  of  the 
other  half-canal  opens  into  the  veTtibulum  ;  and  thefe 
two  extremities  are  entirely  feparated  by  a  continuation 
of  the  periofteum. 

"  The  whole  internal  cavity  of  the  labyrinth  is  fill- 
ed with  a  watery  fluid  fecreted  from  the  veffels  which 
are  difperfed  upon  the  periofteum.  This  fluid  tranf- 
niits  to  the  nerves  the  vibrations  it  receives  from  the 
membrane  fituated  between  the  tympanum  and  laby- 
rinth. 

"  The  fuperfluous  part  of  this  fluid  is  fuppofed  to  pafs 
oft'  through  two  fmall  canals  called  the  aquaduds  of  Co- 
tunnius,  from  the  difcoverer,  an  ingenious  phyfician  at 

Naples. 
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Naples.  One  of  thefe  du£ts  is  fent  off  from  the  coch- 
lea, the  other  from  the  veflibule ;  and  after  runnhig 
through  the  pars  pctrofa,  they  arc  faid  to  open  into  the 
cavity  of  the  cranium,  where  the  fluid  that  palTes  thro' 
them  is  abforbed  :  but  future  experience  mufl:  deter- 
inine  this  more  fully." 

All  the  periofleum  of  the  internal  ear,  efpeclally 
that  of  the  oflicula  and  tympanum,  is  in  children  no 
more  than  a  mucilage  ;  and  in  them  likewife  the  mem- 
brana  tympani  is  thick,  opaque,  and  covered.  With  a 
Xvhitilh,  flimy  matter. 

Through  the  whole  extent  of  the  periofleum  of  the 
internal  ear,  efpecially  on  that  of  the  officula,  femicircu- 

)  lar  canals,  and  half-canals  of  the  cochlea,  we  difcover 
a  vaft  number  of  blood-velTels,  not  only  by  anatomical 
injedtions,  but  in  inflammacions,  and  even  without  the 
help  of  a  microfcope  ;  for  I  have  often  fliown  them  to 
the  naked  eye  in  the  femicircular  canals  and  half-canals 
of  the  cochlea.  The  arteries  come  partly  from  the  in- 
ternal carotid,  and  partly  from  the  arteria  bafilaris,, 
which  is  a  continuation  of  the  vertebralis,  the  fmall  ca- 
pillary ramifications  of  which  may  be  obferved  to  ac- 
company the  auditory  nerve  through  the  internal  fora- 
men auditorium. 

The  portio  mollis  of  the  auditory  nerve  ends,  by  its 
trunk,  at  the  great  foffula  ofthe  internal  auditory  hole, 
from  whence  the  filaments  pafs  through  feveral  fmall 

i  holes  in  the  bafis  of  the  cochlea,  "  to  be  diflributed 

I  thro'  the  cochlea,  the  veftibule,  and  the  femicircular  ca- 

inals." 

The  portio  dul-a,  which  T  name  nervus  fympatheticus 
'■ininor,  runs  firft  of  all  into  the  fmall  folTula  of  the  fora- 
men auditorium  internum,  then  paffes  through  the 
whole  bony  duft  called  aquceduaus  Fallopii,  and 
comes  out  again  through  the  ft>lo-maftoide  hole  of  the 
OS  tcmporis.  In  this  courfe.it  communicates  with  the 
dura  mater  on  the  upper  or  anterior  fide  of  the  apophv- 
VoL.Il.  M  ^  ^  fis 
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fis  petrofa,  at  the  place  where  the  bony  duel:  is  inter- 
rupted. 

Having  reached  behind  the  fmall  pyramid  in  the 
bottom  of  the  tympanum,  this  nerve  fends  a  fmall  fila- 
ment to  the  mufcle  of  the  (tapes  j  and  a  little  before  it 
goes  out  by  the  ftylo-mafloide  hole,  it  gives  off  another 
more  confiderable  filament,  which  enters  the  tympa- 
num from  behind  forward,  paffes  between  the  long 
leg  of  the  incus  and  handle  of  the  malleus,  and  after- 
wards runs  crofs  the  whole  breadth  of  the  tympanum 
a  little  obliquely,  and  goes  out  at  the  fame  place  at 
which  the  tendon  of  the  anterior  mufcle  of  the  malleus 
enters. 

This  fmall  nerve  is  generally  called  chorda  tympanic 
becaufe  in  its  paflage  thro'  the  tympanum  it  has  been 
compared  to  the  chord  of  a  drum.  Having  left  the  ca- 
vity of  the  internal  ear,  it  advances  toward  one  fide  of 
the  bafis  of  the  tongue,  where  having  joined  the  fmall 
nervus  lingualis,  it  isconfidered  as  a  kind  of  recurrent; 
but  the  remaining  part  of  its  courfe  mufl:  be  referred  to 
the  defcription  of  the  tongue. 

The  portio  dura  of  the  auditory  nerve  having  paffed 
through  the  foramen  ftylo-maftoidssum,  is  diftributed 
in  the  manner  to  be  afterwards  mentioned  in  the  de- 
fcription of  the  nerves  ;  and  we  ought  very  carefully 
to  obferve  its  different  communications  with  the 
branches  and  rami  of  the  nerves  of  the  fifth  pair,  with 
the  fympatheticus  medius  or  eighth  pair,  with  the 
fecond  pair  of  cervical  nerves,  and  with  the  nervi  fub- 
occipitales  or  tenth  pair  of  the  medulla  oblongata,  &c. 

The  ear  is  the  organ  of  which  we  can  mod  diliindly 
unfold  the  lirufture,  and  demonftrate  the  greateft  num- 
ber of  parts,  that  is,  of  fmall  machines  of  which  it  is 
made  up.  We  know  likewife  in  general  that  it  is  the 
organ  of  hearing  :  but  when  we  endeavour  to  difcover 
the  ufes  of  each  of  thefe  parts,  that  is,  how  each  contri- 
butes to  the  great  defign  of  the  whole ;  after  having 
thoroughly  examined  them,  we  muft  be  obliged  to  own. 
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that  the  greateft  part  of  what  the  moft  able  philofophers 
have  faid  upon  this  fubjeft,  is  without  any  real  foun- 

^^It°is  certain  that  the  cavity  of  the  external  ear  col- 
leds  found  or  noife,  and  concenters  it  towards  the  bot- 
tom of  the  concha,  all  the  way  to  the  external  meatus 
auditorius.  This  we  learn  from  experience,  by  enlar- 
ging this  cavity  with  the  hand.  It  may  likewife  be  af- 
firmed with  certainty,  that  in  proportion  as  the  mem- 
brana  tympani  is  more  or  lefs  ftretched,  founds  become 
more  or  lefs  fenfible.  x  This  experience  teaches  us ;  for 
when  this  membrane  is  wetted  by  any  liquor,  our  hear- 
ing is  imperfeft,  but  is  r&ftored  again  when  the  mem- 
brane is  dry.  By  the  mufcles  .of  the  oflicula,  we  can 
demonftrate  that  this  membrane  is  capable  of  being 
ftretched  and  relaxed,  as  occafion  requires  ;  but  the 
profecution  of  this  curious  fubjctt  muft  be  referred  to 
another  occafion. 


Sect.  V.    The  Mouth. 


Introdudion.  The  word  mouth  may  have  two  ligni- 
fications :  for,  firft,  it  means  the  traniVerfe  flit  between 
the  nofe  and' chin,  formed  by  the  lips ;  and,  fecondly,  it 
exprefTes  the  internal  cavity,  of  which  this  tranfverfe  flit 
is  the  external  opening.  For  this  reafon  the  mouth 
may  be  difliinguiflied  into  external  and  internal ;  and  the 
parts  of  which  it  confifts  may  likewife  come  under  the 
fame  two  general  heads.  The  bony  parts  are  the  ofla 
maxillaria,  ofla  palati,  maxilla  inferior,  and  the  teeth  : 
to  thefe  we  may  add  the  os  hyoides,  and  the  upper  ver- 
tebras of  the  neck. 

The  external  parts  of  the  mouth  are.  The  two  lips,  one 
upper,  the  other  under;  the  borders  or  red  parts  of  the 
lips ;  the  corners  or  commiflures  of  the  lips ;  the  foflfula 
of  the  upper  lip,  the  bafis  of  the  under  lip  j  the  chin, 
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thebafis  of  the  chin;  the  (kin;  the  beard;  and  even  the 
cheeks,  as  being  the  lateral  parts  of  the  mouth  in  gene- 
ral, and  of  the  lips  in  particular. 

The  internal  parts  of  the  mouth  are,  The  gums,  pa- 
late, feptum  palati,  uvula,  amygdalse,  the  tongue,  the 
membrane  which  lines  the  whole  cavity  of  the  mouthy 
the  falival  dufts  and  glands,  and  the  bottom  of  the 
mouth.  We  might  hkewife  reckon  among  the  internal 
parts  of  the  mouth,  all  the  mufcles  that  have  any  rela- 
tion to  it,  as  thofe  of  the  lips,  of  the  tongue,  of  the 
uvula,  of  the  feptum  palati,  &c.  and  to  thefe  might  be 
added  the  mufcles  of  the  lower  jaw,  and  of  the  os  hy- 
oides,  which  have  been  already  defcribed. 

The  parts  of  the  neck  to  be  defcribed  here,  are  only 
the  larynx,  pharynx-,  and  glandule  thyroideae  ;  and 
therefore,  inftead  of  making  a  particular  fe£tion  for  fa 
fmall  a  number  of  parts,  1  choofe  to  bring  them  in  un- 
der the  defcription  of  the  head  ;  efpecially  fmce  the  la- 
rynx and  pharynx  have  fo  near  a  relation  to  the  inter- 
nal parts  of  the  mouth,  that  I  find  myfelf  under  a  neceP 
fity  of  defcribing  them  before  I  proceed  to  the  mouthi 
in  particular. 

§  I.  The  Larynx. 

The  larynx  forms  the  protuberance  in  the  upper  anci 
anterior  part  of  the  neck,  called  commonly  poiniim  A ^ 
dami.  Anatomifts  term  it  the  head  of  the  trachea  ar* 
teria,  as  I  fliall  exphun  particularly  in  the  defcription  of 
the  thorax.  This  is  larger  and  more  prominent.in  men 
than  in  women. 

It  is  chiefly  made  up  of  five  cartilages,  the  names  of 
which  are  thefe  :  Cartilago-thyroides,  which  is  the  an- 
terior and  largeft  ;  cricoides,  the  inferior,  and  bafis  of 
the  reit ;  two  arytenoides,  the  pofterior  and  fmallell ; 
and  the  epiglottis,  which  is  above  all  the  reft.  Thefe 
cartilages  are  connected  together  by  ligaments,  and 
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they  have  likewife  murcles,glands,  membranes,  &:c.  be- 
longing to  them.  ,      .J     •  1 

Cartilago  thymdcza.  The  cartilago  thyroid?eais  large 
and  broad,  and  folded  in  fuch  a  manner  as  to  have  a 
longitudinal  convexity  on  the  forefidc,  and  two  lateral 
portions  which  may  be  termed  aU.  The  upper  part^ 
of  its  anterior  middle  portion  is  formed  into  an  angular 
notch ;  the  upper  edge  of  each  ala  makes  an  arch;  and, 
together  with  the  middle  notch,  thefe  two  edges  re- 
femble  the  upper  part  of  an  ace  of  hearts  in  playing 
cards. 

The  lower  edge  of  each  ala  is  more  even,  and  the 
-pofterior  edges  of  both  are  very  fmooth,  being  length- 
ened out  both  above  and  below  by  apophyfes,  which  I 
name  the  norntia  of  the  thyroide  cartilage.  The  fupe- 
rior  apophyfes  are  longer  than  the  inferior,  and  the 
extremities  of  all'the  four  are  rounded  like  fmall  heads, 
which  in  the  inferior  apophyfes  have  a  fliining  furface 
on  the  infide,  refenibling  an  articular  eminence. 

On  the  outfide  of  each  ala  near  the  edge,  is  a  pro- 
minent oblique  line  which  runs  from  behind  forward. 
The  upper  extremity  of  this  line  is  near  the  fuperior 
apophyfis  or  cornu ;  and  both  that  and  the  lower  ex- 
tremity end  in  a  fmall  tuberohty,  the  loweft  being  of- 
ten the  mofl  eonfiderable.  Thcfe  tuberofities  ferve  for 
the  infertion  of  mufcles  and  ligaments.  The  infide  of 
the  alas  and  the  convex  fide  of  the  anterior  portion  are 
very  uniform ;  and  this  cartilage  oflifies  gradually  in 
old  age. 

Cartilago  cricoides.  The  cricol(ie  cartilage  refembles 
a  kind  of  thick,  irregular  ring,  very  broad  on  one  fide 
and  narrow  on  the  other  ;  or  it  may  be  compared  to  a 
fmall  portion  of  a  thick  tube,  cut  horizontally  at  one 
end,  and  very  obliquely  at  the  other.  I  didinguifli  it 
into  a  bafis  and  top,  into  an  anterior,  pofterior,  and 
two  lateral  fides,  'j'he  bafis  is  almofl  horizontal  when 
we  ftand,  and  to  this  the  afperaarteria  is  conneded;  fo 
that  the  cricoides  may  be  looked  upon  as  the  upper  ex, 
tremity  of  the  trachea. 
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1  he  pofterlor  portion  of  the  cricoides  is  larger  than 
the  reft,  and  its  pofterior  or  convex  fide  is  divided  by 
a  longitudinal  eminence,  or  prominent  line,  into  two  di- 
ftinft  furfaces,  for  the  infertion  of  mufcles.  The  top; 
is  gently  floped  above  this  prominent  line  ;  and  termi- 
nates on  each  fide  by  a  kind  of  obtufe  angle,  formed, 
between  it  and  the  oblique  edge  of  each  lateral  portion: 
of  this  cartilage.  At  the  upper  part  ofeach  of  thefe  angles,, 
there  is  a  very  fmooth  articular  furface,  gently  convex. 

The  whole  pofterior  fide  is  diftiniguifhed  into  two  la- 
teral portions  by  two  prominent  lines,  each  of  which, 
puns  down  almoft  in  a  ftraight  direftion  from  the  arti- 
cular furface  at  the  top,  a  little  below  the  middle  ofs 
this  fide,  where  it  terminates  in  another  articular  line- 
a  little  concave  ;  and  near  thefe  four  articular  furfaces 
there  are  fmall  tubercles.  The  two  fuperior  furfaces- 
are  for  the  articulation  of  the  cartilagines  arytenoidseas,. 
as  we  fhall  fee  prefently  ;  and  the  two  inferior,  for  the 
articulation  of  the  inferior  cornua  or  appendices  of  the;- 
cartilage  thyroides. 

Cartilagines  arytenoiddzce.  The  cartilagines  arytenoi- 
dffiffi  are  two  fmall,  equal,  fimilar  cartilages,  which 
joined  together  refemble  the  fpout  of  an  ewer  ;  and; 
they  are  fituated  on  the  top  of  the  cricoides.  In  each, 
we  may  confider  the  bafis ;  cornua  ;  two  fides,  one  po- 
fterior and  concave,  the  other  anterior  and  convex  ;  and 
two  edges,  one  internal,  the,  other  external,  which  is- 
very  oblique.  The  bales  are  broad  and  thick;  and  have 
each  a  concave  articular  furface,  by  which  they  are  join- 
ed to  the  cricoides. 

The  cornua  are  bent  backward,  and  a  little  toward 
each  other.  \\\  fome  fubjeds  they  are  very  loofe,  ap- 
pearing like  true  appendices,  and  eafily  feparable  from 
the  rell.  Between  their  inner  edges  they  form  a  kind  of 
filTure,  and  their  outer  oblique  edges  terminate  each  by 
a  thick  prominent  angle. 

Epiglottis.  The  epiglottis  is  an  elaftic  cartilage,  near- 
ly qf  the  figure  of  a  purflane  leaf,  narrow  and  thick 
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at  the  lower  part,  thin  and  flightly  rounded  at  the  up- 
per part,  gently  convex  on  the  forefide,  and  concave  on 
the  backfidc.  It  is  fituated  above  the  anterior  or  con- 
vex portion  of  the  cartilago  thyroides ;  and  its  lower  ex- 
tremity is  tied  by  a  Ihort,  pretty  broad,  and  very  ftrong 
ligament,  to  the  middle  notch  in  the  upper  edge  of  that 
cartilage.  It  is  perforated  by  a  great  number  of  holes, 
fomething  like  thofe  in  the  leaves  of  the  hypericum  or 
St  John's  wort,  which  are  hid  by  the  membranes  that 
cover  its  two  fides. 

Ligaments  of  the  larynx.  The  cartilago  thyroides  is 
<:onneaed  to  the  cricoides  by  feveral  fhort  ftrong  liga- 
fltients,  round  the  articulations  of  the  two  inferior  cornua 
with  the  lateral  articular  furfaces  of  the  cricoides.  The 
apices  of  the  fuperior  cornua  are  fixed  to  the  pofterior 
extremities  of  the  great  cornua  of  the  os  hyoides,  by 
flender  round  ligaments,  about  a  quarter  of  an  inch  in 
length. 

In  the  middle  of  each  of  thefe  ligaments,  we  often 
meet  with  a  fmall  cartilage  of  an  oval  figure,  and  much 
thicker  than  the  ligaments.  The  thyroides  is  likewife 
connefted  to  the  os  hyoides  by  a  fhort,  broad,  ftrong 
ligament,  one  end  of  which  is  inferred  in  the  fuperior 
notch  of  the  cartilage,  and  the  other  in  the  lower  edge 
of  the  bafis  of  the  bone.  It  has  alfo  two  ligaments  at 
the  middle  of  the  concave  fide  which  belong  to  the  ary- 
tenoidaese. 

The  cricoides  is  tied  to  the  lower  part  of  the  thyroides 
by  a  flirong  ligament ;  and  by  the  ligaments  already 
mentioned,  to  the  inferior  cornua  of  that  cartilage.  Its 
bafis  is  fixed  to  the  firft  cartilaginous  ring  of  the  trachea 
arteria,  by  a  ligament  exaftly  like  thofe  by  which  the 
other  rings  are  connefted  together  ;  and  the  membra- 
nous or  pofterior  portion  of  the  trachea  is  likewife  fixed 
to  the  pofterior  part  of  the  bafis  of  the  cricoides. 

Glottis,  Thecartilagines  arytenoidjese  are  connected  to 
the  cricoides  by  ligaments,  which  furround  their  articula- 
tions with  the  top  of  th^t  cartilage.    Anteriorly  the  bafis 
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of  each  arytenoldes  is  fixed  to  one  end  of  a  llgamentary 
cord,  which  by  its  other  end  is  inferted  about  the  middle 
of  the  concave' fide  of  the  anterior  portion  of  the  thy- 
roides.  At  their  infertions  in  the  thyroides,  thefe  two  li- 
gaments touch  each  other ;  but  a  finall  Ipace  is  left  betweeri 
them,  where  they  are  fixed  in  the  two  arytenoides  j  and 
they  feem  likewifc  to  have  a  fmall  adhefion  to  the  top  of 
the  cricoi'les.  I'his  is  what  is  called  the  glottis. 

Underthefe  twoligamentary  cordsthere  are  two  others 
which  run  likewife  from  behind  forward.  The  interftice. 
between  the  fuperior  and  inferior  cords  on  each  fide  form 
a  tranfverfe  nffure,  which  is  the  opening  of  a  fmall  mem^ 
branous  bag,  the  bottom  of  which  is  turned  outward, 
tjiat  is,  toward  the  aia  of  the  thyroides.  Thefe  two  facculi 
are  the  ventricles  mentioned  by  the  ancients, and  reftored. 
by  M.  Morgagni,  who  has  given  an  excellent  defcription 
of  them.  They  are  chiefly  formed  by  a  C'  -ntin^iation  of 
the  internal  membrane  of  the  larynx,  and  the  inner  fur- 
face  of  their  bottom  appears  fometimes  to  be  glandular. 

On  the  anterior  furface  of  the  arytenoide  cartilages, 
there  is  a  fmall  depreflion  between  the  bafis  and  the  con- 
vex upper  part.  This  deprefiion  is  filled  by  a  glandular 
bodv,  which  not  onlv  covers  the  anterior  furface  of  each 
arytenoides,  but  is  likewife  extended  forward  from  the 
bafis  over  the  pnfterior  extremity  of  the  neighbouring  li-. 
gainentary  cord.  They  arc  larger  and  more  fenfible  in 
fome  fubje'fts  than  in  others ;  and  they  are  covered  by 
the  membrane  which  lines  the  n.  ighbouring  parts. 
Thefe  glands  wcpe  difcovered  by  M.  Morgagni. 

I  have  already  defcribed  the  ligaments  which  conneft 
the  epiglottis  to  the  nptch  of  the  thyroides,  and  to  the 
bafis  of  the  os  hyoides.  Thefe  two  ligaments,  and  a 
third  which  tics  the  bafis  of  the  os  hyoides  to  the  notch 
of  the  thyroides,  form  a  triangular  fpace  filled  with  a 
cellular  or  fatty  fubftance,  and  with  fmall  glands. 

The  epiglottis  has  likewife  two  lateral  ligaments,  by 
which  it  is  connedkd  to  the  arytenoides  all  the  way  to 
their  points  or  cornua.    It  has  alfo  a  membranous  li- 
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gament,  v/hich,  running  along  the  middle  of  its  ante^ 
rjor  or  concave  fide,  ties  it  to  the  root  or  bafis  of  the 
ton'^ue.  Tuis  ligament  is  only  a  duplicature  of  the 
membrane  which  covers  the  epiglottis,  continued  to  the 
neighbouring  parts,  Laflly,  there  are  two. lateral  mem- 
branous ligaments  belonging  to  it,  hxed  near  the  glan- 
>  dulous  bodies  called  amygdoAa. 
\  The  epiglottis  is  not  only  perforated  by  the  regular 
holes  already  mentioned,  but  has  likewife  agreatnum-. 
ber  of  fmall  irregular  fiflures  and  breaks,  which  are 
fo  many  different  lacunse  fituared  between  its  two  mem- 
branes, and  filled  with  fmall  glands,  the  excretory  ori- 
fices of  which  are  chiefly  on  the  back-fide  of  this  carti- 
lage. ■  » 

Mufcles  of  the  larynx.  The  larynx  gives  infertion  to  a 
great  number  of  mufcles,  which  may  be  divided  into 
common,  proper,  and  collateral.  The  common  muf-. 
cles,  according  to  the  general  acceptation  of  that  term, 
are  all  thofe  tliat  move  the  whole  body  of  the  larynx, 
cue  extremity  of  them  being  inferted  in  other  parts  j 
and  thefe  are  reckoned  to  be  four  in  number,  two  for 
each  fide,  viz.  flerno-thyroidcei,  thyro-hyoidsei  or 
hyo  thyroid^ei. 

The  proper  mufcles  are  thofe  inferted  wholly  in  the  . 
larynx,  and  which  move  the  cartilages  feparately.  Thefe 
have  been  divided  in  various  manners,  but  may  be^li 
reduced  to  the  following  pairs :  Crico-thyroidsei ;  cri- 
co  arytenoidsi  laterales  j  crico-arytenoid£ei  pofteriores; 
thyro-arytenoidasi ;  arytenoidaei  j  thyro-epiglottici ;  ary- 
teno-epigiottici. 

By  the  collateral  mufcles,  I  underftand  thofe  which 
are  inferted  by  one  portion  in  the  larynx,  without  ap- 
pearing to  contribute  any  thing  to  the  motions  of  it. 
Of  this  kind  are  the  thyro-pharyngsei,  crico-pharyn- 
gas!,  &c. ;  of  which  hereafter. 

The  larynx  may  likewife  be  moved  by  mufcles,  which 
are  not  mimediately  inferted  in  it,  but  altogether  in 
,()ther  parts.    Such  are  the  mylo-hyoidasi,  genio-hyoi- 
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dasi,  ftylo-hyoidjEi,^  omo-hyoidasi,  fterno-hyoidsi,  and 
cfpecially  the  digaftrici  of"  the  lower  jaw,  by  reafon  of 
thefr  particular  adhefion  to  the  os  hyoides.  It  is  like- 
wife  probable  that  thofe  mufcles  of  the  pharynx  which 
are  inferted  in  the  bafis  cranii,  may,  in  certain  circum' 
fiances,  move  the  larynx  in  fome  fmall  degree. 

SternO'thyroidcei.  The  fterno-thyroidasi  are  two  long, 
fiat,  narrow,  thin  mufcles,  like  ribands,  broader  above 
than  below,  and  fituated  along  thai  part  of  the  neck 
which  lies  between  the  thyroide  cartilage  and  the  fter- 
num.  They  are  covered  by  the  fterno-hyoidsei  ;  and 
they  cover  the  thyroide  glands,  paffing  immediately  be- 
fore them. 

Each  mufcle  is  fixed  by  its  lower  extremity,  partly 
in  the  fuperior  portion  of  the  inner  or  backfide  of  the 
flernum,  partly  in  the  ligament  and  neighbouring  por- 
tion of  the  clavicula,  and  partly  in  the  cartilaginous 
portion  of  the  firfl  rib.  Sometimes  it  runs  a  great  way 
down  on  the  firfl  bone  of  the  fternum,  and  crofTes  the 
limfcle  on  the  other  fide.  From  thence  it  runs  up  on 
the  afpera  arteria,  clofe  by  its  fellow,  pafTes  before  the 
thyroide  glands  over  the  cricoide  cartilage,  and  is  in- 
ferted by  its  upper  extremity  in  the  lower  part  of  the 
lateral  fide  of  the  thyroide  cartilage,  and  partly  along 
that  whole  fide.  I  have  found  this  mufcle  double,  one 
diftinfl  portion  of  it  being  inferted  in  the  bafis,  and  the 
other  laterally. 

Thyro-hyoidai.  The  thyro-hyoidEei,  or  hyo-thyroidsi, 
are  two  flat  thin  mufcles,  lying  clofe  by  each  other,  be- 
tween and  above  the  former.  Each  of  them  is  inferted 
by  its  upper  extremity,  partly  in  the  bafis,  and  partly 
in  the  neighbouring  part  of  the  great  cornu  of  the  os 
hyoides;  and,  by  its  lower  extremity,  in  the  Jower* 
part  of  the  lateral  fide  of  the  thyroide  cartilage,  imme- 
diately above  the  fuperior  extremity  of  the  fterno-thy- 
rbid£Eus  ;  and  both  this  fuperior  extremity  of  the  laft- 
named  mufcle,  and  the  lower  extremity  of  the  thyro- 
byoidseus,  are,  at  their  place  of  union,  confounded  a 
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little  with  the  thyro-pharyngasus  inferior;  of  which 

hereafter.  . 

Crico-tbyroidai.  The  cnco-thyroida3i  are  two  hnall 
mufcles,  fituated  obUquely  at  the  lower  part  of  the 
thyroide  cartilage.  They  are  inferted  by  their  lower 
extremities  in  the  anterior  portion  of  the  cricoide  car- 
tilage near  each  other;  and  by  their  fuperior  extremi- 
ties, laterally  in  the  lower  edge  of  the  thyroide  carti- 
lage at  a  diftance  from  each  other.  By  this  oblique 
fituation,  they  reprefent  a  Roman  V. 

Each  of  thefe  fmall  mufcles  is  in  a  manner  double  : 
its  upper  extremity,  inferted  in  the  thyroide  cartilage, 
being  in  fomefubjects  very  broad,  and  divided  into  two 
portions;  one  anterior,  the  other  more  lateral  and 
more  oblique.  They  may  likewife  be  eafily  feparated 
into  two  diftinft  mufcles  ;  whereof  one  may  be  called 
crico-thyroidceus  anterior  Jive  internus,  the  other  latera- 
lis fnie  externus. 

Crico-arytenoidai  pojleriores.  The  two  mufculi  cricb- 
arytenoidasi  pofteriores,  are  fituated  pofteriorly  at  the' 
large  or  back  portion  of  the  cricoides,  filling  almoft  the 
two  longitudinal  furfaces  of  that  portion,  and  difcin- 
guilhed  by  the  prominent  line  between  thefe  two  fur- 
faces  already  mentioned.  Each  of  them  runs  up  ob- 
liquely, and  is  inferted  by  its  upper  extremity  in  the 
pofterior  part  of  the  bafis  of  the  arytenoid e  cartilage  of 
the  fame  fide,  near  the  angle  of  that  bafis; 

Crico-arytenoidai  laterales.  The  two  crico-arytenoidsei 
laterales  are  fmall,  and  fituated  more  laterally  than  the 
former.  Each  mufcle  is  fixed  by  one  end  to  the  fide 
of  the  broad  part  of  the  cricoides,  and  by  the  other  to 
the  lower  part  of  the  fide  <if  the  neighbouring  aryte- 
noides. 

Thyro-arytenoidai.  The  two  thyro-arytenoidasi  are  very 
broad,  each  mufcle  being  fituated  laterally  between  the 
thyroide  and  cricoides.    It  is  fixed  by  a  broad  infertion' 
in  the  infide  of  the  ala  of  the  thyroide  cartilage  ;  and 
the  fibres  contracting  from  thence  run  from  before 
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backward,  and  from  below  upward,  towards  the  neigh- 
bouring arytenoide  cartilage,  in  which  they  are  infert- 
cd,  from  the  glottis ^to  the  angle  of  the  bafts.  In  fome 
fubjeds,  theie  mufcles  cover  almoft  both  fides  of  the 
glottis. 

Aryfenoidai.  The  arytenoidsei  are  three  fmall  mufcles 
lying  on  the  polterior  concave  fides  of  the  arytenoide 
cartilages :  "  two  of  thefe  are  crucial,  and  one  tranf- 
verfe." 

The  crucial  mufcles  run  each  obliquely  from  theba-? 
fis  of  one  arytenoide  cartilage  to  the  middle  and  upper 
part  of  the  other,  the  left  niufclc  covering  the  right,  as 
is  obferved  by  M  Morgagni  in  his  fird  Adverfaria. 

1  lool^.  upon  thtfe  mufcles  as  fuperior  crico-arytenoi- 
dsei,  becaule  I  have  always  found  them  partly  inferted 
in  the  upper  neighbouring  portion  of  the  cricoides. 
The  arytcnoidaeus  trimfverlalis  is  inferted  more  or  lefs 
dire£lly  by  botii  extremities  in  the  two  aryti  noide  car- 
tilages ;  and  this  1  h^ok  upon  as  the  true  niufculus  ary- 
tenoidfeus. 

Thyro-epiolottici  The  two  thyro-epiglottici  crofs  the 
thyro-arytenoidsei,  being  inferted  in  the  inner  lateral 
part  of  the  thyroides,  and  laterally  on  the  epiglottis. 

Aryteno-epiglott'ui.  The  aryteno-epiglottici  are  fmall 
flelhy  lafciculi  ;  each  of  which  is  fixed  by  one  extre-r 
mity  in  the  head  of  one  of  the  arytenoide  cartilages, 
a[nd  by  the  other  in  the  neareft  edge  ol  the  epiglottis. 

U'fes.  The  larynx  ferves  particularly  to  admit  and  let 
out  the  matter  of  refpiration  ;  and  the  folidity  of  the 
pieces  of  which  it  is  compofcd,  hinders  nor  only  ex- 
ternal objefts,  but  alfo  any  hard  thing  which  we  fwal- 
low,  from  difordering  this  paffage.  The  glottis  being 
a  narrow  flit,  modifies  the  air  which  we  breathe ;  and 
as  it  is  very  eafily  dilated  and  contrafled,  it  forms  the 
different  tones  of  the  voice,  chiefly  by  means  of  the 
different  mufcles  inferted  in'  the  cartilagines  arytenoi- 
daese,  to  which  the  other  mufcles  of  the  larynx,  both 
proper  and  common,  are  affiilants. 
^  ^  Ths 
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The  whole  larynx  is  likewife  of  ufe  in  deglutition,  aS 
has  been  already  obferved,  by  means  of  its  conneaion 
with  the  OS  hyoides,  to  which  the  diga(^ric  mufcles  of 
the  lower  j;uv  adhere  ;  which  mufcles  raife  the  larynx 
together  with  the  os  hyoides  every  time  we  fwallow. 

The  facility  of  varying  and  changing  the/ tone  of  the 
voice  depends  on  the  flexibility  of  the  Cartilages  of  the 
larynx,  and  decreafes  in  proportion  as  we  advance  in 
age;  becaufe  thefe  cartilages  gradually  harden  and  offify, 
though  not  equally  foon  in  all  perfons :  and  this  change 
happens  not  only  in  the  cartilago  thyroides,  but  alfo  to 
the  cricoides  and  arytenoides. 

The  mufculi  fterno-thyroidsei  ferve  in  general  to  pull 
down  the  thyroide  cartilage,  and  the  whole  larynx 
along  with  if.  They  may  likewife  affift  the  fterno- 
hyoidaei  in  its  aftion,  and  comprefs  the  thyroide  gland; 
of  which  hereafter.  The  thyro-hyoidasi  may,  as  oc- 
cafion  requires,  either  draw  up  the  larynx  toward  the 
OS  hyoides,  or  draw  that  bone  downward  toward  the 
cartilago-thyroides. 

It  is  difficult  to  determine  the  ufe  of  the  crico-thy- 
roidsei  from  their  fituation.  They  may  either  pull  the 
cricoides  obliquely  backward,  or  the  thyroides  ob- 
liquely forward ;  and  by  this  aftion  the  inferior  cornua 
of  the  thyroides,  and  fraall  articular  furfaces  of  the 
cricoides,  muft  Aide  upon  each  other. 

Both  the  lateral  and  pofterior  crico-arytenoidjiei  may 
feparate  the  arytcnoide  cartilages,  and  thereby  open  or 
dilate  the  glottis  ;  but  they  do  not  both  perform  this 
aclion  in  the  fame  manner.  The  lateral  mufcles  fepa- 
rate thefe  cartilages  obliquely  forward,  and  at  the  fame 
time  loofcn  or  relax  the  fides  of  the  glottis ;  but  the 
pofterior  mulc-les  feparate  them  obliquely  backward, 
and  at  the  fame  time  Itretch  or  extend  the  fides  of  the 
glottis ;  and  when  both  mufcles  aft  equally,  they  fe- 
parate the  cartilages  direftly. 

The  thyro-arytenoidasi  ading  together,  draw  both 
the  arytenoide  cartilages  forward,  and  confequently 
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loofen  the  glottis,  and  render  it  capable  of  the  fmallefl 
quavenngs  of  the  voice.    They  may  likewife  probably 
comprefs  the  lateral  finufes  or  ventricles  of  the  larynx 
and  alfo  the  arytenoide  glasds.  * 

The  arytenoidssi  bring  the  arytenoide  cartilages  clofc 
together,  and  prefs  them  againfl  each  other  ;  and  when 
the  cartilages  are  in  this  fituation,  they  may  at  the  fame 
time  be  inclined  either  forward  by  the  thyro-arytenoi- 
d<ei,  or.backward  by  the-crico-arytenoidjei  pofteriores. 
By  this,  means  the  glottis,  when  Ihut,  may  be  either  re- 
laxed or  tenfe  j  and  in  this  laft  cafe  it  is  entirely  fhut, 
as  when  we  hold  in  our  breath  in  ftraining  :  but  of 
this  more  in  another  place. 

The  general  ufe  of  the  epiglottis  is  to  cover  the  glot- 
tis like  a  pent-houfe,  and  thereby  hinder  any  thing 
from  falling  into  it  when  we  eat  or  drink  ;  and  for  this 
purpofe  it  is  depreifed  in  the  manner  that  fliall  be  fhown 
hereafter.  It  ferves  likewife  to  hinder  the  air  which 
we  infpire  from  rufliing  directly  upon  the  glottis;  but 
by  fplitting  it,  as  it  were,  obliges  it  to  enter  by  the 
fides,  or  in  an  oblique  courfe.  The  mufclgs  of  the 
epiglottis  do  not  appear  to  be  abfolutely  neceffary  for 
that  cartilage ;  for  in  deglutition  it  may  be  fufficiently 
deprefTed  by  the  bafis  of  the  tongue,  and  it  may  raife 
itfelf  again  by  its  own  elafticity.  The  thyro-epiglottici 
and  aryteno-epiglottici  may  ferve  to  fliut  any  lateral 
openings  that  might  remain  when  the  epiglottis  is  de- 
preifed by  the  baiis  of  the  tongue ;  and  the  hyo-epiglot- 
tici  may  pull  it  a  little  forward  in  ftrong  i^efpirations,  as 
in  fighing,  yawning,  &c. 

§  2.  Tke  Pharynx. 

The  pharynx  is  a  mufcular  and  glandular  bag,  the 
outer  furface  of  which  is  clofely  joined  to  the  inner  fur- 
face  of  all  that  fpace  which  is  at  the  bottom  of  the 
mouth,  behind  the  pofterior  nares^  uvula,  and  larynx, 
and  which  reaches  from  the  cuneiform  proccfs  of  the 
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OS  occipitls  all  the  way  to  the  oefophagus,  which  is  th^: 
continuation  of  the  pharynx.  This  fpaceis  bounded  pofte- 
riorly  by  the  mufcles  which  cover  the  bodies  of  the  lirft 
•  vertebra  of  the  neck,  and  laterally  by  thefuperior  por- 
tions of  both  the  internal  jugular  veins,  and  of  both  the 
internal  carotid  arteries,  by  the  fplqal  apophyfes  of  the 
OS  fphenoides,  by  the  extremities  of  the  apophyfe* 
petrofge,  by  the  os  fphenoides,  immediately  above  the 
internal  alse  of  the  apophyfes  pterygoides,  and  by  the 
neighbouring  portion  of  both  pterygoide  mufcles. 

From  thefe  limits  and  adhefions  of  the  pharynx  we 
may  pretty  nearly  determine  is  figure.  It  may  be  com- 
pared to  the  wide  part  of  a  covered  funnel,  of  which 
the  oefophagus  is  the  narrow  part  or  tube  ;  or  it  may 
be  called  the  broad  end  of  the  csfophagns,  that  and  the 
pharynx  taken  together  being  compared  to  a  trumpet." 
The  pharynx  may  be  divided  into  three  parts  ;  one  fuper 
rior,  ,which  is  the  arch  of  the  pharynx ;  one  middle, 
which  is  the  b0|dy  or  great  cavity ;  and  one  inferior, 
which  is  the  bottom,  narrow  portion,  or  fphindter. 
yiTe  are  like  wife  to  obferve  in  it  three  openings  ;  that 
of  the  arch,  toward  the  nares ;  that  of  the  body,  to- 
ward the  mouth ;  and  thai  of  the  bottom,  toward  the 
cefophagus. 

The  arch  is  the  broadefl  part  of  the  pharynx;  and 
ends  on  each  fide  in  angle  or  point,  toward  the  jugulac 
folfulas  of  the  bafis  cranii.  Afterwards  the  great  cavity 
contradts  a  little  toward  the  fides,  all  its  other  dimen^ 
fions  continuing  the  fame  ;  and  behind  the  larynx  it  is 
again  enlarged  on  each  fide,  a  very  fmall  fpace  being 
left  between  it  and  the  cricoide' cartilage.  The  extremi- 
ty of  the  lower  portion  is  very  narrow,  and  joins  the 
bafis  of  the  cartilage  jufl:  named. 

The  pharynx  is  made  up  partly  of  feveral  diftinft 
fleftiy  portions,  which  are  looked  upon  as  fo  many  dif- 
ferent mufcles  fo  difpofed  as  to  form  a  large  cavity ;  and 
partly  of  a  membrane  which  lines  the  inner  furface  of 

this 


1^4 


THE  MOUTH. 


this  whole  cavity,  and  is  a  continuation  of  that  of  the 
nares  and  palate. 

This  membrane  is  wholly  glandular;  and  it  is  thicket 
on  the  fupcrior  and  middle  portions  of  the  pharynx, 
than  on  the  bottom  or  lower  portion.  Immediately 
above  the  firft  vertebra  it  forms  feveral  longitudinal  ru- 
gs very  thick,  deep,  and  fhort ;  and  we  generally  find 
therein  a  colleftion  of  mucus  in  dead  bodies.  In  the 
great  cavity  there  are  no  rugfe,  the  membrane  adhe- 
ring, both  there  and  in  the  upper  part,  very  clofely  to 
the  mufcles.  At  the  lower  part  where  it  is  thinneft, 
it  covers  likewife  the  poflerior  part  of  the  larynx;  and 
is  very  loofe,  and  formed  into  irregular  folds.  It 
runs  in  a  little  on  each  fide  between  the  edges  of  the 
pharynx. 

Mufcles  of  the  pharynx.  Though  almofl;  all  the  muf- 
cular  or  flefhy  portions  of  which  the  pharynx  is  com- 
pofed,  concur  in  the  formation  of  one  continued  bag  ' 
or  receptacle,  they  are  neverthelefs  very  diftinguKhable 
from  each  other,  not  only  by  their  different  infertions, 
from  which  they  have  been  denominated,  but  alfo  by 
the  different  directions  of  their  fibres.  They  may  be 
looked  upon  as  three  digaftric  mufcles,  the  middle 
tendons  of  which  lie  backward  in  one  longitudinal 
line,  which  in  fome  fubjects  appears  plainly  like  alinea 
alba. 

The  conftridores  pharyngis  inferiores  areinferted  in 
the  lower  fide  of  the  apophyfis  bafilaiis,  or  cuneiform 
procefs  of  the  os  occipitis,  about  the  middle  of  the  po- 
fterior  part.  From  thence  they  feparate  laterally,  and 
fometimes  join  the  ftylo-pharyngsei.  Part  of  the  linea 
alba  of  the  pharynx  is  formed  by  the  middle  adhefion 
of  thefe  mufcles. 

The  contlriclores  pharyngis  medii  are  fafciculi  of 
mufcular  fibres  very  diflindly  infr-rted  by  one  end  along 
the  ligaments  by  which  the  fuperior  cornua  of  the  caj-- 
tilago  thyroides  are  connefted  to  the  extremities  of  the 
great  cornua  of  the  os  hyoides.    "  From  thence  they 
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run  backward  and  upward,  to  meet  in  the  linea  alba, 
and  to  be  fixed  to  the  cuneiform  procefs  of  the  occipi- 
tal bone."  To  be  able  to  fee  them  diftina  from  the 
other  mufcles,  the  pharynx  mult  be  filled  with  cotton, 
to  give  it  a  proper  convexity,  and  to  fupport  its  fides, 
which  otherwife  collapfe  and  fmk  inward,  and  thus  pre- 
vent our  feeing  the  diredion  and  diftinftion  of  fcveral 
of  the  mufcles  belonging  to  it. 

The  conftriftores  pharyngis  inferiores  are  very  broad; 
and  each  mufcle  is  inferted  along  the  outfide  of  the  ala 
of  the  cartilago  thyroides,  between  the  edge  of  that 
and  the  oblique  line  in  which  the  thyro-hyoidjea:  are  fix- 
ed. "  They  are  alfo  fixed  to  the  cricoid  cartilage." 
From  thence  they  run  up  obliquely  backward  ;  and 
meeting  under  the  linea  alba,  they  fometimes  appear 
to  be  but  one  mufcle  without  any  middle  tendon. 
Sometimes  they  have  appeared  to  me  to  be  diftinguifh- 
ed  into  fuperior  and  inferior,  becaufe  their  upper  por- 
tion ran  upward  and  backward,  and  their  lower  portion 
more  tranfverfcly. 

The  loweft  of  thefe  mufcular  fibres  make  a  complete 
circle  backward,  between  the  two  fides  of  the  bafis  of 
the  cartilago  cricoides.  This  circle  is  the  beginning  of 
the  cefophagus,  and  has  been  thought  by  fome  to  form 
a  diftind  mufcle  called  (Bfophogus.  "  Befides  the 
mufcles  which  form  the  body  of  the  pharynx,  there  are 
feveral  other  fmall  ones  conncdled  with  it;  but  of  thefe 
fufficient  defcriptions  have  been  already  given  in  a  for- 
mer part  of  the  work/' 

The  particular  ufes  of  thefe  mufcles  are  very  difficult 
to  be  determined.  It  is  certain  that  thofe  of  the  mid- 
dle and  lower  portions  of  the  pharynx  ferve  chiefly  for 
deglutition.  Thofe  of  the  upper  portion,  and  fome  of 
thofe  of  the  middle  portion,  may,  among  other  func- 
tions, be  ufeful  in  modifying  the  voice,  according  to  the 
opinion  of  M.  Santorini. 
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§  3.  The  Palate,  Uvula,  &c. 

,  The  pulate  is  that  arch  or  cavity  of  the  mouth,  fur- 
rounded  anteriorly  by  the  alveolary  edge  and  teeth  of 
the  upper  jaw,  and  reaching  from  thence  to  the  great 
opening  of  this  pharynx.  The  arch  is  partly  folid  and 
immoveable,  and  partly  foft  and  moveable.  The  folid 
portion  is  that  which  is  bounded  by  the  teeth,  being 
formed  by  the  two  offa  maxillaria  and'  two  offa  palati. 
The  foft  portion  lies  behind  the  other,  and  runs  back- 
ward like  a  veil  fixed  to  the  edge  of  the  olfa  palati, 
being  formed  partly  by  the  common  membrane  of  the 
whole  arch,  and  partly  by  feveral  mufcular  fafcicuh, 
&c. 

The  membrane  that  covers  all' this  cavity  is  like  that 
which  lines  the  i  uperiar  and  middle  portions  of  the  pha- 
rynx. It  is  very  thick  fet  with  fmall  glands,  the  orifi- 
ces of  which  are  not  fo  fenfible  as  in  the  pharynx,  and 
efpecially  in  the  rugae  of  the  fuperior  portion  thereof^ 
where  M.  Heifi:er  obferve'd  ai  eonfiUerable  orifice,  and  a 
canal  proportioned  to- that  orifice,  which  he  could  eafily 
inflate  with  air.  This  is  certainly  the  beft  way  of  be- 
ginning thefe  kinds  of  inquiries,  efpecially  it  the  pipe 
be' held  at  firfl' only  near  the  part,'  without  endeavour- 
ing to  force  it  in.  To  immerge  the  parts  in  clear  wa- 
ter in  the  manner  all  eaciy  mentioned,  is  likewife  a  very 
good  way  to  difcover  fmall  orifices,  by  the  help  of  a  mi- 
crofcope.  Small  dufts  of  the  fame  kind  with  what  I 
have  now  mentioned,  may  be  fuppofcd  to  lie  along  the 
middle  line  or  raphe  of  the  arch  of  the  palate,  and  along 
the  a'lveolary  edge,  becaufe  of  fome  fmall  tubercles  or 
points  which  appear  there. 

.    This  membran-e,  together  with  that  of  the  pofterior 
nares,  forms,  by  an  uninterrupted  continuation,  the*- 
anterior  and  poflerior  furfaceofthe  foft  portion,  or  fep- 
tum  palati;  fo  that  the  mufcular  fafcicuU  of  this  portion 
lie  in  the  duplicacure  of  a  glandulous  membrane.  The 
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mufcles  compofed  of  thefe  fafciculi  (hall  be  prefently  de- 
scribed. 

The  feptum,  which  may  hkewiie  be  termed  velu?n  or 
vahula  palati,  terminates  below  by  a  loofe  floating 
edge,  reprefenting  an  arch  fituated  tranfverfeiy  above 
the  bafis  or  root  of  the  tongue.  The  higheft  portion 
or  top  of  this  arch  fullains  a  fmall,  foft,  and  irregular- 
ly conidal  glandular  body,  fixed  by  its  bafis  to  the  arch, 
and  its  apex  hanging  down  without  adhering  to  any 
.thing,  which  is  called  uvula. 

On  each  fide  of  the  uvula  there  are  two  mufcular 
half- arches,  CTiWtd  colurnna  fepti  palati.  They  are  aU 
joined  to  the  uvula  by  their  upper  extremities,  and  dif- 
pofed  in  fuch  a  manner  as  that  the  lower  extrernities  of 
the  two  which  lie  on  the  fame  fide,  are  at  a  little  di- 
ftance  from  each  other,  and  fo  as  that  one  half  arch  is 
anterior,  the  other  pofterior,  an  oblong  triangular  fpace 
being  left  between  them,  the  apex  of  which  is  turned 
toward  the  bafis  of  the  uvula. 

The  two  half  arches  on  one  fide,  by  joining  the  like 
half  arches  on  the  other  fide,  form  the  entire  arch  of 
the  edge  of  the  feptum.  The  pofterior  half-arches  run 
by  their  upper  extremities,  more  diredlly  toward  the 
uvula  than  the  anterior.  The  anterior  half-arches  have 
a  continuation  with  the  fides  of  the  bafis  of  the  tongue, 
and  the  pofl:erior  with  the  fides  of  the  pharynx.  At  the 
lower  part  of  the  fpace  left  between  the  lateral  half- 
arches  on  the  fame  fide,  two  glands  are  fituated,  termed 
amygdala,  which  {hall  be  delcribed  hereafter,  together 
with  the  glandular  ftrudure  of  the  uvula,  among  the 
other  glands  of  the  mouth. 

The  half-arches  are  chiefly  made  up  of  feveral  flat 
flefliy  portions,  almofl;  in  the  fame  manner  with  the  bo- 
dy ot  the  feptum.  The  membrane  which  covers  them 
is  thinner  than  the  other  parts  of  it  towards  the  palate, 
pharynx,  and  tongue.  Each  portion  is  a  difl:ind 
mufcle,  the  greateft  part  of  which  terminates  by  one 
extremity  in  the  fubllance  of  the.  feptum  and  of  the 
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haliP-arches,  and  by  the  other  extremity  in  parts  difFe- 
rent  from  thefe. 

As  anatomiftsufed"  formerly  to  afcribe  all  thefe  muf- 
eks,  as  far  as  they  knew  them,  to  the  uvula,  without 
any  regard  to  the  feptum,  they  termed  them  in  general 
either  ftery-J}aphylim,  or  pcn-JlaphyUni.  The  laft  part 
of  thefe  two  compound  words  exprelfes  the  uvula :  the 
firft  part  of  the  firfl:  word  is  an  abridgement  of  ptery- 
goides,  and  expreffcs  the  infertion  of  thefe  mufcles;-but 
the  firft:  part  of  the  fecond  word  fignifies  no  more  than 
round,  or  about,  &c. 

I  might  make  ufe  of  the  t^rm  Jferi-Jlapbylinus  as  a  ge- 
neral denomination  for  the  mufcles  belonging  to  the 
feptum,  and  then  add  the  other  terms,,  of  which  thefe 
names  have  been  made  up  by  modern  writers.  But 
*'  the  reader  will  find  it  more  agreeable  to  ufe  the 
inames  expreflbd  in-the  treatife  on  the  mufcles  already 
defcribed." 

Of  thefe  we  find,  firft,  tlie  conftricfcbres  iftrhmi  faucium; 
'which  are  two  fmall  mufcles,  fixed  each  in  the  lower 
and  lateral  part  of  the  bafis  of  the  tongue  j  from  whence 
they  run  up  obliquely  backward,  along  the  anterior 
lialf -arches  of  the  feptum  palaii,  and  terminate  infen- 
fibly  on  each  fide  near  the  uvula,  fome  of  their  fibres 
being  fpread  through  the  feptum.  The  thicknefs  of 
the  anterior  half-arches-  is  chiefly  owing  to^  thefe  two 
inufcles^. 

The  palato-pharyngei  are  likewife  two  fmall  mufcles,^ 
each  of  them  being  fixed  by  one  extremity  to  the  late- 
ral part  of  the  mufculi  conftri6"l:ores  pharyngis  inferiores,. 
as  if  .they  were  portions  detached  from  thefe  mufcles. 
From  thence  they  run  up  obliquely  forward  along  the 
tAvo  pofterior  half-arches  of  the  feptum,  and  terminate 
in  the  feptum  above  the  uvula,  where  they  meet  toge- 
ther, and  feem  to  form  an  entire  arch  by  the  union  of 
their  fibres.  The  thicknefs  of  the  two  pofterior  half- 
arches,  is  owing  to  thefe  mufcles. 

The  thyro-ftaphylini  are  two  fmall  mufcles,  which 
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may  be  confidered  as  making  part  of  the  former  pair; 
they  accompany  the  palato-pharyngei  very  clofely  thro' 
their  whole  courfe,  except  that  their  pofterior  extremi- 
ties are  fixed  in  the  thyroide  cartilages  near  the  other 
mufcles.  They  likewife  contribute  to  the  thicknefs  of 
the  pofterior  haif-arches,  and  are  intertedin  (he  feptutn 
in  the  fame  manner  with  the  former. 

The  tenfores  palati,  are  each  fixed  by  one  -extremi- 
ty, partly  to  the  fphenoidal  fide  of  the  bony  portion  of 
the  Euftachian  tube,  partly  to  the  neareft  foft  portion 
-of  the  faine  tufee.  From  tlience  it  runs  toward  the  ex- 
ternal ala  of  the  apophyfis  pt^rygoides,  into  which  one 
.portion  of  this  mufcle  is  inferted.  The  other  portioa 
runs  to  the  end  of  the  ala,  and  turns  round  to  the  fork- 
ed extremity  thereof  as  over  a  pulley,  and  is  afterwards 
inferted  in  the  feptum  palati  near  the  uvula. 

"  The  levatores  palati  begin  each  by  a  tendinous  and 
!fiefliy  origin,  from  t'he  extremity  of  the  pars  petrofa  of 
the  temporal  bone,  where  it  is  perforated  by  the  Eufla- 
-chian  tubcj  and  alfo  from  the  membranous  part  of  the 
fame  tube.  From  thence  it  nuns  toward  the  foft  part  of 
the  palate,  to  which  it  is  fixed,  ;iiniting  with  its  fellow 
on  the  other  fide." 

The  ftaphylinus,  or  azygos  uvuIeb,  is  a  fmall  flefliy 
rope,  fixed  by  one  extremity  in  the  common  point  of 
the  pofterior  edges  of  the  offa  palati ;  and  from  thence 
runs  downward  and  backward  along  the  middle  of  the 
-feptum,  and  li-kewife  along  the  middle  of  almoft  the 
whole  uvula.  This  mufcle  lias  been  termed  azygos  Mor- 
gagnii,  from  the  difcoverer. 

The  feptum  palati  ferves  to  condud  the  lacrym.al 
lymph,  and  that  which  is  continually  colleded  on  the 
arch  of  the  palate,  into  the  pharynx.  It  ferves  for  a 
valve  to  hinder  what  we  iwallovv,  and  efpecially  what 
we  drink,  from  returning  from  the  nares.  The  ufes 
of  the  different  mufcles  of  the  feptum  are  not  as  yet  fuf- 
ficiently  known,  jior  the  different  motions  of  which  it 
IS  capable,  as  may  be  obferved  by  looking  for  fome  time 
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into  an  healthy  perfon's  mouth  opened  wide.  I  fhall  en, 
deavour  to  explain  thefe  things  at  greater  length  in  ano, 
ther  place. 

§  4.  The  Tongue. 

Every  one  knows,  that  the  tongue  is  a  foft  flefliy 
body,  which  fills  all  that  part  of  the  cavity  of  the  mouth 
that  is  furrounded  by  the  alveolary  border  and  teeth  of 
the  lower  jaw,  and  extends  llill  farther  back.  All  this 
fpace  is  therefore  in  a  manner  the  mould  and  raeafure  of 
the  length  and  breadth  of  the  tongue,  as  well  as  of  its 
thicknefs  and  figure. 

The  tongue  is  divided  ifito  the  bafis  and  point ;  the 
upper  and  under  fides  ;  and  the  lateral  portions,  or  ed^ 
ges.  The  bafis  is  the  pofterior  and  thickeft  part;  the 
point,  the  anterior  and  thinnefi:  part.  The  upper  fide  is 
not  quite  flat,  but  a  little  convex;  and  divided  into  two 
lateral  halves,  by  a  fhallow  deprefled  line,  called  liriea 
lingua  mediana.  The  edges  are  thinner  than  the  other 
parts,  and  a  little  rounded  as  well  as  the  point.  The 
lower  fide  reaches  only  from  the  middle  of  the  length 
of  the  tongue  to  the  point. 

The  tongue  is  principally  compofed  of  very  foft  flefiiy 
fibres,  intermixed  with  a  particular  medullary  fub- 
flance,  and  difpofed  in  various  manners.  Many  of  thefe 
fibres  are  confined  to  the  tongue  without  going  any  far- 
ther;  the  refl  form  feparate  mufcles  which  go  out  from 
it  in  different  ways,  and  are  inferted  in  other  parts.  AH 
the  upper  fide  of  the  tongue  is  covered  by  a  thick 
membrane  of  a  papillary  texture,  upon  which  lies  anor 
ther  very  fine  membrane  like  a  kind  of  epidermis, 
which  is  likewife  continued  over  the  lower  fide,  but 
without  papillae. 

Three  forts  of  papillae  may  be  diflinguiflied  in  the 
upper  fide  of  the  tongue;  capitatas,  femi-lenticulares, 
and  villofae.  Thofe  of  the  firft  kind  are  the  largeft,  re- 
ftmbling  little  mufhrooms  with  fhort  flems,  or  button* 
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without  a  neck.  They  He  on  the  bafis  of  the  tongue  in 
fmall  fuperficial  foflulx. 

They  refemble  fmall  conglomerate  glands  featcd  on 
a  very  narrow  bafis,  and  each  of  them  has  fometlmes 
a  fmall  depreffion  in  the  middle  of  their  upper  or  con- 
vex fide.  They  occupy  the  whole  furface  of  the  bafis  of 
the  tongue,  and  they  are  fituated  near  each  other  in 
fuch  a  manner  as  that  the  molt  anterior  form  an  angle. 
They  are  glandular  papillrc,  or  fmall  falival  or  mucilagi- 
nous glands,  ctf  the  fame  kind  with  thofe  that  are  to  be 
defcribed  hereafter. 

We  commonly  obferve  about  the  middle  of  this  part 
of  the  tongue  a  particular  hole  of  different  depths,  the 
inner  furface  of  which  is  entirely  glandular,  and  filled 
■with  fmall  papillas,  like  thofe  of  the  firft  kind.  It  is  call- 
ed foramen  cuecum  Morgagnii,  as  being  firft  defcribed  by 
that  author.  Since  that  time  M.  Vaterus  has  difcover- 
-ed  a  kind  of  falival  dutis  belonging  to  it:  and  M.  Hei- 
iler  found  two  of  thefe  dufts  very  difiinftly,  the  orifi- 
ces of  which  were  in  the  bottom  of  the  foramen  cffi- 
cum  near  each  other.  Me  obferved  the  .duds  to  run 
'backward,  divaricating  a  little  from  each  other  ;  and 
that  one  of  them  terminated  in  a  fmall  oblong  veficle., 
fituated  on  the  fide  of  the  fmall  cornua  of  the  os  hy- 
-oides.  Later  anatomifts,  however,  have  obferved  no 
fuch  duds. 

The  papillse  of  the  fecond  kind.,  or  femilenticulares, 
are  fmall  orbicular  eminences,  only  a  little  convex, 
their  circular  edge  not  being  feparate  from  the  fur- 
face of  the 'tongue.  When  we  examine  them  in  a  found 
tongue,  with  a  good  microfcope,  we  find  their  convex 
•fides  full  of  fmall  holes  or  pores,  like  the  end  of  a 
-thimble. 

They 'lie  chiefly  in  the  middle  and  anterior  portions 
of  the  tongue;  and  are  fometimes  moft  vifible  on  the 
-edges,  where  they  appear  to  be  very  fmooih  and  po- 
liced even  to  the  naked  eye,  and  fometimes  in  living 
'fubjects.   They  foon  lofe  their  confidence  after  death^- 
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that,  by  rubbing  th«n  feveral  times,  they  may  be  drawn 
out  in  form  oi  Imall  foft  pyramids  indined  to  one  fide. 

The  papillas  of  the  third  kind,  or  villoftE,  are  the  fmall. 
eft  and  moft  numerous.  1  hey  fill  the  whole  furface  of 
the  upper  fide  of  the  tongue,  and  even  the  interftices 
between  the  other  papillae.  They  would  be  more  pro- 
perly named  papilla  conica  than  villofa^  from  the  figure 
■which  they  appear  to  have  when  examined  thro'  a  mi- 
crofcope  in  clear  water.  They  are  naturally  foftifh,  but 
they  become  extremely  flaccid  afte.r  death  ;  fo  that  by 
handling  them  they  may  be  made  fhort  and  thick, 
whereas  they  are  naturally  long  and  fmall. 

The  flefliy  fibres  of  which  the  tongue  is  compofed, 
and  which  go  no  further  than  the  tongue,  may  be  term- 
ed mufculi  iingu(Z  inieriores,  and  they  are  the  fame  which 
ISpigelius  named  mufculi  lingiiales.  The  fibres  thefe 
mulcles  confift  of,  are  of  three  general  kinds;  longitu- 
dinal, tranfverfe,  and  vertical ;  and  each  of  thefe  fi- 
tuations  admits  of  different  degrees  of  obliquity.  The 
longitudinal  fibres  point  to  the  bafis  and  apex  of  the 
tongue  ;  and  feem  partly  to  be  expanfions  of  the  muf- 
culi llylo-glofli,  hyo-glofli,  genio-glofli,  and  lingualis. 
The  vertical  fibres  feem  hkewife  to  be  in  part  produced 
by  thefe  mufcles. 

Befides  thefe  mixed  produftions,  there  is  a  diftindt 
plane  of  longitudinal  fibres,  which  run  near  the  fur- 
face  of  the  upper  fide  of  the  tongue,  and  a  diftind 
tranfverfe  plane  under  them.  All  thefe  fibres  are  partly 
interwoven,  one  portion  of  them  terminating  at  thetwo 
edges  of  the  tongue,  and  the  other  at  the  bafis  and 
point,  without  going  to  any  other  part ;  and  they  he 
immediately  above  thole  that  belongto  the  genio-glofli. 
'i  o  difcover  all  thefe  different  fibres,  and  their  different 
degrees  of  direftion,  we  need  only  cut  the  tongue  lon- 
gitudinally, after  it  has  been  boiled,  or  long  macerated 
in  ffrong  vinegar. 

The  mufculi  exteriores,  are  thofe  which  by  one  ex- 
tremity make  a  part  of  the  body  of  the  tongue,  and  are 
fixed  by  the  other  in  fome  part  without  the  tongue.  Of 
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thefe  we  commonly  reckon  three  pairs;  ftylo-glofT:, 

hyo-gloffi,  genio-glofli.  ,     . ,     u  , 

The  mufcles  which  movf  the  os  hyoides  belong  like- 
wife  to  the  tongue,  and  are  the  principal  diredors  of 
its  motions.  The  names  of  thefe  mufcles  may  be  rcr 
membcredto  beas  follows:  Mylo-hyoidai^genio-hyoidai, 
ftylo-hyoida'i,  omo-hyoidai,  Jlerno-hyoidai. 

The  flylo-gloffi  are  two  long,'  fmall  mufcles,  which 
run  down  from  the  ftyloide  apophyfes  or  epiphyfes,  and 
form  two  portions  of  the  lateral  parts  of  the  tongue. 
Each  mufcleis  fixed  in  the  outfide  of  the  apophyfis  fty- 
loides  by  a  long  tendon,  being  the  uppermofl  of  the 
the  three  mufcles  fixed  in  that  apophyfis,  which  at  Paris 
go  by  the  name  of  Riolan's  nofegay.  The  ftylo-hyoi- 
d£EUS  is  the  loweft;  and  the  ftylo-pharyngseus  is  in  thp 
middle,  but  more  backward. 

As  it  runs  down  almofl  oppofite  to  the  infide  of  the 
angle  of  the  lower  jaw,  it  fends  off  a  pretty  broad  and 
fliort  lateral  aponeurotic  ligament,  which,  being  fix- 
ed in  that  angle,  ferves  for  a  frasnum  or  ligamcn- 
tum  fufpenforium  to  the  mufcle  in  this  part  of  its 
courfe.  From  thence  it  palfes  on  to  the  fide  of  the  ba- 
fis  of  the  tongue,  where  it  firfl:  of  all  adheres  clofely  to 
the  lateral  portion  of  the  hyo-glofTus  ;  and  then  forms, 
together  with  that  mufcle,  a  large  portion  of  the  fide  of 
the  tongue. 

The  hyo-glofli  are  each  inferted  in  three  parts  of  the 
OS  hyoides  that  lie  near  each  other  ;  in  the  bafis,  in  the 
root  of  the  great  cornua,  ai)d  in  the  fymphyfis  between 
thefe  two :  and  on  this  account  the  hyo-glolTus  has  been 
divided  by  fotne  into  two  or  three  diftlnd  mufcles,  call- 
ed bafw-glqlJus^  cerato  glqffus,  and  cbondro-glojfus.  In 
foine  iubjecls  they  may  be  eafiiy  feparated,  "the  three 
portions  being  fimply  contiguous  to  each  other  ;  but  it 
is  needlefs  tq  burden  the  memory  with  fo  many  ufelefs 
names,  and  therefore  I  defcribe  them  all  as  one  mufcle 
by  the  name  of  hyo-gloffiis. 

1%  is  fituated  oft  th?  infide,  and  a  little  lower  than  the 
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ftylo-gloffus,  with  which  it  forms  the  lateral  part  of  the 
tongue.  The  portion  inferted  in  the  bafis  of  the  os  hy- 
oides  lies  more  anteriorly,  and  is  larger  than  the  other 
two  ;  that  which  is  inferted  in  the  fymphyfis  is  the  leaft 
and  that  inferted  in  the  great  cornua  the  molt  pofte- 
xior.  This  mufcle  is  partly  fultained  by  the  mylo-hy- 
ofdasus,  as  by  a  girth  ;  and  the  anterior  portion  is  di- 
ftinguilhed  from  the  reft  by  the  paffivge  of  the  nerves 
of  the  fifth  pair,  and  of  the  arteries  which  ac-company 
them. 

The  gemo-glofli  are  fituated  clofe  to  each  other,  on 
the  lower  fide  of  the  tongue.  Each  mufcle  is  inferted 
in  the  inner  or  backfide  of  the  fymphyfis  of  the  lower 
jaw,  immediately  above  the  genio-hyoidssus.  From 
thence  it  runs  backward  toward  the  os  hyoides,  to 
which  the  lowefh  fibres  are  connetled  by  a  ligamen- 
tary  membrane  ;  and  in  this  courfe  its  fibres  are  fpread 
through  the  fubdance  of  the  tongue  in  a  very  fingular 
manner. 

Of  thefe  fibres,  fome  run  direftly  toward  the  os  hy- 
oides, all  the  way  to  the  bafis  of  the  tongue  ;  fome  are 
inflefted  forward,  and  go  to  the  point  of  the  tongue; 
and  the  reft  are  diftributed  in  a  radiated  manner,  for- 
ward, upward,  and  backward,  in  the  fubftance  of  the 
tongue  ;  and  the  middle  fibres  expand  laterally  toward 
the  edges  of  the  tongue. 

The  two  genio-gloffi  run  clofe  to  each  other,  as  if 
they  formed  bnt  one  mafs ;  but  they  are  evidently  di- 
^•^ided  by  a  very  thin  cellular  membrane,  or  middle 
feptum,  which  penetrates  a  good  way  between  the  late- 
ral or  right  and  left  halves  of  the  tongue,  lying  in  the 
fame  plane  with  the  linea.  mediana  of  the  upper  fide  of 
the  tongue. 

When  we  feparate  thefe  two  mufcles  from  the  chin, 
they  prefently  contraft  fo  much,  that  their  anterior  ex- 
tremities, which  lay  under  the  point  of  the  tongue,  are 
as  far  back  as  the  middle  of  it.  It  is  in  this  preterna- 
tural fituation  that  we  fee  thefe  mufcles  reprefcnted  in 
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figures  given  by  very  great  anatomifts,  and  drawn  and 
engraved  by  very  good  artifts,  in  which  figures  the 
wh'ole  beauty  of  their  true  mechanifm  is  loft. 

Thefe  two  mufcles,  by  their  pofterior  ftraight  fibres 
which  go  to  the  bafis,  can  draw  the  tongue  out  of  the 
mouth,  and  bring  it  back  again  by  their  anterior  bent 
fibres,  which  go  to  the  point.  They  can  either  fuccef- 
fively,  or  all  at  once,  make  the  tongue  longitudinally 
hollow,  or  like  a  groove ;  and  they  can  at  the  fame 
time  contract  it,  by  the  lateral  expanfion  of  the  middle 
fibres.  I  pafs  over  many  other  motions  which  thefe 
mufcles  are  capable  of  performing,  from  whence  I  for- 
merly ufed  in  my  private  courfes  to  call  them  mufculi 
-polycbrefti. 

When  either  of  the  ftylo-glofli  afts,  it  turns  the 
tongue  toward  the  cheek,  and  forces  the  aliment  be- 
tween the  upper  and  lower  molares.  When  they  aft 
jointly  with  the  lateral  portions  of  the  fuperior  fiefhy 
plane  of  the  tongue,  they  turn  the  tongue  obliquely  up- 
ward to  the  teeth  of  the  upper  jaw,  and  near  the  cheeks, 
as  when  we  bring  down  any  part  of  the  food  that  may 
have  lluck  there  after  maftication.  When  they  ad: 
jointly  with  the  lateral  portions  of  the  hyo-glofli,  they 
turn  the  tongue  downward  between  the  lower  teeth  and 
the  cheek. 

When  all  the  parts  of  the  hyo-gloffi  aft  together, 
they  fliorten  the  tongue.  They  hkewife  turn  the  point 
of  the  tongue  between  tile  teeth  and  the  under  lip,  and 
make  it  pafs  over  that  lip.  The  fuperior  flefliy  plane 
of  the  body  of  the  tongue  bends  it  upward  toward  the 
palate,  and  makes  it  pafs  along  and  lick  the  upper  lip. 
The  mylo-gloffi  ferve  as  a  frasnum  to  one  fide  of  the 
bafis,  while  the  point  is  turned  to  the  other  fide.  The 
ligamenta  fufpenforia  of  the  ftylo-gloifi  may  anfwer  the 
fame  purpofe,  and  even  fupply  the  want  of  the  mylo- 
glofTi. 

Befides  the  membranes  of  the  tongue  already  defcri- 
bed,  it  is  cuflomary  to  mention  another,  calkd  mem- 
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brana  reticularis  ;  which  is  commonly  demonftrated 
from  the  boiled  tongues  of  oxen  or  fheep ;  and  fome 
pretend  to  have  (howed  it  in  the  human  tongue,  which 
I  own  I  have  never  been  able  to  do.  It  is  now  a  long 
time  fmce  I  fhowed,  that  what  th^y  take  from  the 
tongues  of  oxen  and  flieep  is  not  a  true  membrane, 
but  a  kind  of  clear  mucilaginous  fubftance,  which  lies 
between  the  papillary  and  external  membranes,  and 
which  by  boiling  becomes  white,  and  acquires  folidity 
enough  to  be  taken  out  in  large  portions  ;  and  that  the 
holes  found  in  it  are  owing  to  the  fmall  pyramidal  pa- 
pillas. 

The  tongue  is  fixed  in  the  mouth,  not  only  by  muf- 
cles,  but  alfo  by  ligaments,  which  are  for  the  moft  part 
membranous.  The  principal  ligament  is  that  called  the 
franum,  which  is  the  prominent  fold  that  appears  firfl 
under  the  tongue  when  we  raife  it,  with  the  mouth 
opened  ;  and  is  no  more  than  a  continuation  or  loofe 
duplicature  of  that  membrane  which  covers  the  inferior 
cavity  of  the  mouth.  It  covers  the  curvature  of  the 
anterior  portion  of  the  genio-glofli  from  the  point  of  the 
tongue,  almofl:  as  high  as  the  middle  interftice  between 
the  lower  dentes  inciforii. 

The  other  ligaments  of  the  tongue  are  the  fmall 
membranous  fold  which  runs  along  the  middle  of  the 
convex  fide  of  the  epiglottis  to  the  bafis  of  the  tongue, 
and  the  membranous  folds  which  cover  the  inferior 
half -arches  of  the  feptum  palati.  Thefe  three  folds  arc 
continuations  of  the  membrane  which  covers  the  neigh- 
bouring parts.  The  aponeurotic  ligaments  of  the  ftylo- 
gloffus  may  be  looked  upon  as  true  lateral  ligaments  of 
the  tongue  ;  and  they  adhere  a  little  to  the  lower  part 
of  the  mufculus  pterygoidcEus  internus  or  anterior. 

The  principal  blood-veifels  of  the  tongue  are  thofe 
that  appear  fo  plainly  on  its  lower  furface  on  each  fide 
of  the  fraenum  ;  and  they  confift  of  one  artery  and  one 
vein,  which  accompany  each  other,  and  are  called  arte- 
ria  et  vence  fublinguales  or  ranirnx.    The  veins  lie  next 
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the  frfenum,  and  the  arteries  on  the  other  fide  of  the 
veins.  The  arteries  are  rami  of  the  fecond  internal  or 
anterior  branch  of  the  external  carotid  oft  each  fide, 
and  communicate  with  the  firft  external  or  pofterior 
branch  of  the  fame  carotid,  &c.  The  veins  are  com- 
monly rami  of  a  branch  of  the  external  anterior  jugular 
vein,  defcribed  among  the  other  veins. 

We  obferve  four  nervous  ropes  to  go  very  diftinclly 
to  the  bafis  of  the  tongue,  and  to  continue  their  courfe 
through  its  whole  fubftance  all  the  way  to  the  point. 
Two  of  thefe  ropes  are  rami  of  the  inferior  maxillary 
nerves,  or  of  the  third  branch  of  the  fifth  pair  from 
the  medulla  oblongata.  The  other  two  are  the  nerves 
of  the  ninth  pair.  The  two  firll  I  have  already  named 
Unguales  or  hypo-gloffi  minores,  and  the  other  two  lingua- 
les  ox  hyfG'gloJfi  majores.  The  majores  are  inferior  and 
internal,  the  minores  fuperior  and  external  or  lateral. 
The  fmali  portion  or  firft  branch  of  the  nervus  fympa- 
theticus  medius,  or  of  the  eighth  pair,  fends  likcwife  a 
nerve  to  each  fide  of  the  tonjgue. 

The  great  lingual  nerve  on  each  fide  runs  forward 
between  the  mufculus  mylo-hyoidasus  and  hyo-glolTus, 
under  the  genio-glolfus,  and  is  diftributed  to  the  flefhy 
fibres  all  the  way  to  the  point  of  the  tongue,  commu- 
nicating by  fcveral  fmall  filaments  with  the  lingualis  mi- 
nor, and  with  the  nerve  from  the  eighth  pair.  For 
the  other  didributions  of  it,  I  refer  to  the  defeFiption 
of  the  nerves. 

The  fmall  lingual  nerve  on  -each  fide  goes  off  from 
the  maxiilaris  inferior,  fometimes  at,  and  fometimes 
before,  its  paffage  between  the  pterygoide  mufcles. 
Afterwards,  feparating  more  and  more  from  the  trunk,, 
it  paiTes  under  the  lateral  part  of  the  tongue,  over  the 
fublingual  gland  j  of  which  hereafter.  It  fupplies  the 
neareft  parts  of  the  tongue  as  it  paffes ;  and  then  en- 
tering its  fubftance,  terminates  at  the  point,  having 
fent  a  great  number  of  filaments  to  the  papillary  mem- 
brane.  It  communicates^  as  has  been  faid,  -with  the 
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lingualis  major,  and  with  the  nerve  from  the  eighth 
pair. 

This  lingual  nerve,  a  little  after  it  leaves  the  maxil- 
laris  inferior,  is  accompanied  by  a  fmall  diftincl  nerve, 
■which  runs  upward  and  backward  toward  the  articula- 
tion of  the  lower  jaw  in  company  with  the  lateral  niulcle 
of  the  malleus;  paffes  through  the  tympanum  between 
the  handle  of  the  malleus  and  the  long  leg  of  the  incuSj 
by  the  name  of  chorda  tympani ;  and  afterwards,  perfo- 
rating the  back-fide  of  the  tympanum,  unites  with  the 
portio  dura  of  the  auditory  nerve,  as  has  been  already 
laid  in  the  defcription  of  the  ear. 

This  fmall  nervous  rope  has  been  looked  upon  by 
anatomifts  as  a  kind  of  fmall  recurrent  of  the  nervus 
•lingualis;  but  as  in  fome  fubjefts  it  appears  to  make 
fimply  an  acute  angle  with  the  lingual  nerve,  and  as 
this  lingual  nerve  is  fomething  larger  after  this  angle, 
it  ought  rather  to  be  believed  to  come  from  the  tym- 
panum, and  to  unite  with  the  lingual  nerve,  than  to 
arife  from  this  nerve,  and  run  up  to  the  tympanum. 
In  fome  fubjefts,  the  union  of  this  nerve  with  the  lin- 
gualis is  in  a  manner  plexiform,  and  .very  difEcult  to 
"be  unfolded. 

The  lingual  nerve  of  the  eighth  pair,  which  is  its 
firft  branch,  runs  firft  of  all  on  the  infide  of  the  diga- 
itric  mufcle  of  the  lower  jaw,  and  fupplies  the  genio- 
hyoidasi,  the  neighbouring  mufcles  of  the  bafis  of  the 
tongue,  and  thofe  ot  the  pharynx.  Afterwards  it  fends 
out  the  ramifications,  and  forms  the  communications 
defcribed  in  the  hiftory  of  the  nerves  ;  and  laftly  goes 
to  the  lower  part  of  the  tongue,  where  it  communi- 
cates with  the  lingual  ramus  of  the  fifth  pair,  and  with 
the  lingual  ramus  of  the  ninth. 

The  tongue  is  the  organ  of  the  fenfe  called  the  ta/let 
hv  means  of  the  papillae,  efpecially  the  villofffi  or  pyra- 
jnidales.  "  I'he  different  ftate  of  the  papilla  wiih  re- 
fpedt  to  their  moifture,  figure,  or  covering,  feems  to 
produce  a  conflderable  difterence  in  the  tafte,  not  only 
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jn  different  people,  but  in  the  fame  perfon  hi  ficknefs 
and  health.  By  the  fenfation  of  tafte  we  are  enabled 
ot  diftinguifh  wholefome  and  falutary  food  from  that 
which  is  unhealthy :  and  we  fuppofe  that  the  drgree  of 
tafte,  in  feme  animals^  is  in  proportion  to  (he  length 
of  thcfc  papillae;  for  in  the  flieep  and  ox,  vfh'-ie  the 
fenfation  of  tafte  is  extremely  acute,  the  papillae  aie  very 
long."  It  is  not  as  yet  difcovered  in  what  manner  the 
papill£E  femi-ienticulares  contribute  to  the  tafte ;  and 
.the  capitatss  ought  to  be  looked  Upon  as  falival  glands. 

The  tongue  is  likewife  one  of  the  principal  inftru- 
ments  of  fpcech,  and  of  the  articulation  of  the  voice. 
Riolan,  in  his  Anthropographia,  mentions  a  child  of 
five  years  of  age,  who,  though  he  had  loft  his  tongue 
by  the  fmall-poXj  but  not  the  uvuhj  continued  ftill  to 
fpeak  almoft  as  diftindly  as  before.  Probably  the  ba- 
fis  of  the  tongue  ftill  remained.  M.  de  Juflieu  has 
publiftied  an  obfervation  .in  the  Memoirs  of  the  Royal 
Academy  concerning  a  little  girl  who  could  fpeak^ 
though  flie  was  born  without  a  tongue  ;  in  room  of 
which  there  was  only  a  kind  of  fmall  tubcrclci 
.  The  tongue  ferves  alfo  to  colleft  all  the  morfels  which 
■we  chew ;  to  turn  them  in  different  manners,  and  to 
different  parts  of  the  mouth  ;  and  to  rub  off  whatever 
li:icks  to  the  palate  :  and  it  is  ufeful  in  fpitting,  fucking, 
&c.  It  bears  a  great  part  in  deglutition,  being  aflifted 
by  the  digaftric  mufcles ;  which,  by  contradling  at  the 
iame  time  that  the  other  mufcles  prefs  the  lower  jaw 
againft  the  upper,  raife  the  os  hyoides,  and  fix  it  at  a 
convenient  height ;  that  the  ftylo-gloffi  and  hyo-glofli 
may  make  the  bafis  of  the  tongue  bear  back  upon  the 
morfel  which  is  to  be  fwallowed,  and  fo  force  it  into 
the  pharynx ;  the  portions  of  which,  that  are  at  that 
time  immediately  above  the  morfel,  do  iiiftantly  con- 
traft,  and  pufli  it  into  the  oefophagus. 
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$  5.  The  Cheeks,  Lips,  and  Gums. 

The  cheeks  and  lips  fofm  the  fides  and  entry  of  the 
cavity  of  the  mouth.  They  arc  formed  in  general  by 
the  connexion  of  feveral  flefhy  portions  of  different 
breadths,  fixed  round  the  convex  fides  of  the  two  jaws, 
covered  on  the  outfide  with  the  fkin  and  fat,  and  lined 
on  the  infide  by  a  glandulous  membrane.  Befides  all 
this,  the  lips  feem  likewife  to  have  a  foft  fpongy  fub- 
ilance  in  their  compofition,  which  fwells  and  fubfides 
on  certain  occafions,  independently  of  the  aftion  of  the 
mufcles  belonging  to  them,  and  is  mixed  with  fat. 

The  fubflance  which  forms  the  red  border  of  the 
lips  is  very  different  from  the  reft  of  the  fkin,  being  a 
colleftion  of  very  fine,  long,  villous  papillas,  clofely 
connefted  together,  and  covered  by  a  fine  membrane, 
which  feems  to  be  both  a  continuation  of  the  epidermis, 
and  of  that  pellicle  which  covers  the  glandulous  mem- 
brane of  the  cavity  of  the  mouth.  This  fubftance  is 
extremely  fenfible,  and  very  painful  when  the  outer 
membrane  is  by  any  accident  deftroyed.  The  inter- 
nal membrane  of  the  upper  lip  forms  a  fmall  middle 
frasnum  above  the  firft  dentes  inciforii. 

The  gums  arc  that  reddifli  fubftance  like  leather, 
■which  covers  the  two  fides  of  the  whole  alveolary 
border  of  both  jaws,  infmuates  itfelf  between  all  the 
teeth,  furrounds  the  collar  of  each  tooth  in  parti- 
cular, and  adheres  very  ftrongly  to  them.  There^ 
fore  the  outer  and  inner  gums  are  continuous,  and 
both  together  form  juft  as  many  openings  as  there  are 
teeth. 

The  fubftance  of  the  gums  is  of  a  very  fingular 
ftrufture,  rcfembling,  in  fome  mcafure,  the  texture  of 
a  hat,  fuppofed  to  be  very  compaO:  and  elaftic.  It  is 
not  immediately  fixed  to  the  bones  of  the  jaws,  but  by 
the  intervention  of  the  periofteum,  with  which  it  is  per- 
Uaiy  united  j  and  it  is  covered  by  a  fine  ftrong  even 
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membrane,  which  fticks  very  clofe  to  the  fubflance  of 
the  gums ;  and  feems  to  be  a  continuation  of  that  thin 
membrane  which  goes  to  the  fips  and  cheeks,  and  of 
that  which  goes  to  the  tongue. 

The  arteries  which  go  to  the  lips,  cheeks,  and  gums, 
are  ramifications  of  the  external  carotid,  and  chiefly 
of  thofe  branches  called  max'illares  externce  et  internes. 
The  veins  are  ramifications  of  the  external  anterior  ju- 
gular. 

The  nerves  of  thefe  parts  come  from  the  maxillaris 
fuperior  and  inferior,  which  are  branches  of  the  fifth 
pair  ;  and  alfo  from  the  portio  dura  of  the  auditory 
nerve,  or  fympatheticus  minimus  ;  the  ramifications  of 
which  arc  fpread  in  great  numbers  on  all  thefe  parts, 
and  communicate  in  a  pretty  fmgular  manner  with  the 
nerves  of  the  fifch  pair  in  feveral  places,  as  may  be 
feen  in  the  defcription  of  the  nerves. 
•  There  is  fo  much  variety  to  be  met  with  in  the  muf- 
cles of  the  lips  in  different  fubjefts,  that  it  is  not  at  all 
furprifmg  to  find  the  defcriptions  given  of  them  by  ana- 
tomifts  very  unlike  one  another.  In  fome  fubje^^s,  por- 
tions of  thefe  mufcles  are  wanting ;  in  fome  they  can 
fcarcely  be  diflinguiflied,  becaufe  of  the  palenefs  and 
attenuation  of  the  fibres  ;  and  in  others,  there  are 
really  fome  particular  fafciculi  which  are  not  generally 
to  be  found.  About  fifteen  years  ago  I  differed  an 
old  woman  ;  in  which  fubjeft  alone  I  obferved  a  great 
many  fingular  things  which  I  have  not  met  with  in 
great  numbers  of  other  fubjefts  more  proper  for  diflfec- 
tion.  In  this  fubjeft,  the  mufcles  of  the  face  in  gene- 
ral were  very  much  multiplied,  and  very  diflinft. 

The  mufcles  of  the  hps  are  commonly  divided  into 
common  and  proper.  The  common  mufcles  are  thofe 
■which  end  at  the  angles  or  commiffures  of  the  two  lips  ; 
and  thofe  are  proper  which  are-  fixed  in  one  lip  only  ; 
which  are  again  fubdivided  into  the  proper  mufcles  of 
the  upper  lip,  and  proper  mufcles  'of  the  under  lip. 
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All  thefe  mufcles  have  particular  names ;  fome  of  which- 
are  taken  from  fomething  in  the  conformation  of  the ' 
mufcles,  fome  from  the  infertions  or  fituation,  and  fome 
from  the*ufes  attributed  to  them. 

The  mufcles  to  which  1  confine  myfelf  may  be  enu- 
merated in  the  following  order.  Mufculi  communes  r 
Semi-orbiculares,  fupra-femi-orbiculares,  buccinatores, 
zygomatici  majores.  Mujculi  proprii  labii  Juperioru : 
Zygomatic!  minores,  canini,  inciforii  laterales,  inciforii 
medii.  Mufculi  proprii  labii  injerioris  :  Tringulares, 
tringularium  coUaterales,  quadratus,  inciforii  inferiores, 
cutanei  *. 

The  upper  lip  is  fometimes  moved  by  the  aftion  of 
the  mufcles  of  the  nofe,  efpecially  of  the  pyramidales ; 
and  both  lips,  either  jointly  or  feparately,  are  moved 
by  fuftion,  without  the  alTiftance  of  the  mufcles  be- 
longing to  them. 

The  femi-orbiculares  are  commonly  looked  upon  as 
one  mufcle  furrounding  both  lips ;  from  whence  it  is 
called  orbicularis  :  but  when  we  examine  carefully  the 
angles  of  the  lips,  we  find  that  the  fibres  of  the  upper 
lip  interfed  thofe  of  the  under  lip  ;  and  we  eafily  di- 
flinguifh  the  mufcular  arch  of  one  lip  from  that  of  the 
other  ;  and  for  this  reafon  I  divide  this  mufcle  into  two, 
and  I  call  them  by  the  common  name  of  femi-orbicularis, 
or  I  call  one  of  them  femi-orbicularis  fuperior,  and  the 
other  fem-orbicularis  iiiferior;  but  the  name  of  femiovales 
would  be  ftill  more  proper. 

The  fuperior  femi-orbicular  mufcle  is  oftentimes 
broader  than  the  inferior ;  and  it  has  this  peculiarity 
like  wife,  that  all  its  fibres  do  not  go  to  the  corner  of  ) 
the  mouth,  but  terminate  by  degrees  between  the  i 
middle  and  extremities  of  this  arch,  nearly  like  the  f 
femi-oval  fibres  of  the  upper  palpebra.    The  inferior 
femi-orbicular  mufcle  is  commonly  more  uniform  in  the  : 
difpofition  of  its  fibres. 

The  , 
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The  buccinatores  are  two  in  number ;  each  of  them 
fituated  tranfverfely  between  the  pofterior  part  of  the 
two  jaws  and  the  corner  of  the  moiuh.  I  hey  are  broad 
backward  and  narrower  forward,  in  the  ihape  cjf  a 
triangle  or  trapezium  ;  and  they  form  a  confiderable 
portion  of  the  cheeks,  and  for  that  reafon  are  fome- 
times  called  the  mitfdes  of  the  cheeks.  To  have  a  jiiH: 
idea  of  thefe  mufcles,  we  muftbe  made  acquainted  with 
a  hgament  on  each  fide  of  the  fiice,  which  I  call  Uga- 
mentum  inter-maxillare,  becaufe  it  conneds  the  two 
jaws,  and  alfo  gives  infcrtion  to  the  pofterior  fibres  of 
the  buccinator. 

This  ligament  is  ftrong  and  pretty  broad.  It  is  fixed 
by  one  end  to  the  outfide  of  the  upper  jaw  above  the 
laft  dens  molaris,  and  at  the  fide  of  the  apophyfes  ptery- 
goides,  where  it  adheres  very  clofely  to  the  mufculus 
pterygoidseus  internus.  By  the  other  end  it  is  fixed  in 
the  pofterior  or  fuperior  extremity  of  the  oblique  pro- 
minent line  on  the  outfide  of  the  lower  jaw,  below  the 
laft  dens  molaris.  It  ferves  likewife  as  a  fraenum  to 
check  and  limit  the  depreflion  of  the  lower  jaw  in  open- 
ng  the  mouth,  and  we  may  feel  it  ourfelves,  with  the 
end  of  the  finger  in  the  mouth,  efpecially  when  it  is 
wide  open. 

The  buccinator  is  inferted  pofteriorly  in  three  diiFe- 
ent  places.  The  middle  fibres  are  fixed  tranfverfely  in 
the  ligamentum  intermaxillare,  and  run  directly  to  the 
"orner  of  the  mouth.  T.he  fuperior  fibres  run  down  in  an 
oblique  graduated  manner,  from  the  alveoli  of  the  up- 
er  jaw  to  the  corner  of  the  mouth  ;  and  the  interior 
fibres  run  up  from  the  lower  jaw  in  the  fame  manner. 
^11  thefe  fibres  contraft  by  degrees  as  they  approach" 
he  commifl"ure  of  the  lips,  where  they  run  in  behind 
he  extremities  and  union  of  the  femi-orbiculares,  by 
which  they  are  covered,  and  to  which  they  adhere  clofe- 
y.    There  is  a  large  hollow  between  this  mufcle  and 
he  mafleter  filled  with  fat. 
The  zygomaticl  majores  are  two  mufcles,  fituated  one 
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on  each  fide,  between  the  zygoma  and  the  corner  of 
the  mouth.  Each  mufcle  is  thin,  long,  oblique,  and 
fixed  by  one  extremity  to  the  lower  edge  of  that  por- 
tion of  the  OS  mala2,  which  is  connefted  with  the  zygo- 
matic apophyfis  of  the  os  temporis.  From  thence  it 
runs  down  obliquely  from  behind  forward,  being  in  its  | 
paflage  commonly  involved  in  fiit.  It  ends  at  the  com- 
miflure  of  the  two  lips,  adhering  ftrongly  to  the  bucci- 
nator which  covers  it.  This  mufcle  is  very  often  com-' 
plex. 

The  zygomatici  minores  are  twofmallflendermufcles, 
lying  above  the  great  zygomatici,  and  almoft  parallel  to 
them.  Their  fuperior  extremity  feems  to  be  a  detach- 
ment from  the  lower  fibres  of  the  orbicularis  palpebra- 
rum ;  but  they  may  alv/ays  be  diftinguifhed.  Their 
lower  extremity  unites  with  the  neighbouring  inciforius. 
Thefe  mufcles  are  quite  buried  in  fat,  and  for  that  rea- 
fon  often  difappear. 

Each  of  the  two  canini  is  fixed  by  a  broad  infertion  i 
in  the  upper  jaw  above  the  focket  of  the  dens  caninus, , 
in  a  depreflion  below  the  inferior  edge  of  the  orbit  near 
the  OS  mal^.  From  thence  it  runs  down  a  little  obliquely,  , 
erolling  the  lower  extremity  of  the  zygomaticus  major, , 
which  covers  it  at  this  place.  Afterwards  it  terminates  i 
^t  the  extremity  of  the  arch  of  the  femi-orbicularis  fu- 
perior, and  communicates  by  fome  fibres  with  the  tri-  ■ 
angularis.  I  formerly  looked  upon  this  as  a  neutral  1 
mufcle,  that  is,  as  being  neither  a  proper  mufcle  of  the : 
iipper'  lip,  rior  common  to  both.  , 

Each  of  the  two  inciforii  laterales  is  a  fort  of  biceps, , 
its  upper  part  being  divided  into  two  portions  which  i 
unite  below.  One  of  thefe  fuperior  portions  is  larger: 
than  the  other,  and  is  fixed  in  the  os  maxillare  below? 
the  middle  tendon  of  the  orbicularis  palpebrarum,'feem--] 
ing  to  communicate  by  fome  fibres  with  the  contiguous  5j 
fibres  of  that  mufcle.  From  thence  it  runs  down 
little  obliquely  toward  the  cheek,  along  the  apophyfis? 
nafalis,  mixing  with  the  pyramidaiis  nafi,  and  fending: 
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fome  fibres  to  the  nares.  Afterwards  it  paffes  over  and 
adheres  to  the  myrtiformis  or  tranfverfalis  nafi,  and 
unites  with  the  other  portion. 

This  other  portion  is  fixed  by  a  broad  inrertion  im- 
-  mediately  below  the  edge  of  the  orbit,  in  the  os  maxil- 
lare,  near  the  union  of  this  bone  with  the  os  malas ; 
and'likewife  a  little  in  the  lafl:  named  bone,  being  at 
this  place  covered  by  the  inferior  portion  of  the  or- 
bicularis palpebrarum,  with  which  it  has  fometimes  a 
kind  of  communication.  From  thence  it  runs  down 
obliquely  toward  the  nofe,  and  unites  with  th€  firft  por- 
tion. 

The  two  portions  thus  united  and  contrafting  in 
breadth,  run  behind  the  femi-orbicularis  fuperior,  and 
are  fixed  therein  oppofite  to  the  lateral  dens  inciforius. 
Sometimes  it  fends  a  fmall  fafciculus  of  fibres  to  the 
mufculus  caninus,  which  may  be  reckoned  an  affiftant 
to  that  mufcle,and  named  caninus  minor. 
■  The  incifoi;ii  medii  are  commonly  called  inciforii  mi- 
nores  Cowperi^  or  inciforii  ?ninores  fuperiores.  1  hey  are 
two  fmall  fliort  mufcles  fituated  near  each  other  below 
the  feptum  narium.  They  are  fixed  by  one  extremity 
in  the  os  maxillare,  on  the  alveoli  of  the  firft  incifores 
behind  the  femi-orbicularis  fuperior,  and  by  their  other 
extremity  in  the  middle  and  fuperior  part  of  the  fub- 
flance  of  the  upper  lip,  near  the  nares,  in  which  they 
likewife  have  an  infertion  ;  and  they  fometimes  fend  la- 
teral fibres  to  the  femi-orbicularis. 

Each  of  the  two  triangulares  is  fixed  by  a  broad  ex- 
tremity in  the  outfide  of  the  bafis  of  the  lower  jaw, 
from  the  maffeter  to  the  hole  near  the  chin.  From* 
thence  it  afcends,  contrafting  in  breadth  in  a  bent  tri- 
angular form ;  runs  in  between  the  extremities  of  the 
buccinator  and  zygomaticus  major,  to  both  which  it  ad- 
heres very  clofely  ;  and  terminates  at  the  commiffure  of 
the  lip,  partly  in  the  femi-orbicularis  fuperior,  and  part- 
ly, the'  not  always  equally,  in  the  fem-iorbicularis  infe- 
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rior.    This  mufcle  feems  fometimes  to  be  a  continua- 
tion of  the  caninus  major. 

The  quadratus  forms  the  thick  part  of  the  chin  be- 
low the  under  lip.  It  is  a  very  complex  mufcle,  and 
very  difHcult  to  be  prepared,  becaufe  its  fibres  are  in. 
terwoven  with  a  great  quantity  of  fat,  or  a  pellicular, 
texiure  of  the  membrana  adipofa.  It  is  firfl;  of  all  in- 
ferted  in  the  fbrefide  of  the  lower  jaw,  where  it  partly 
jfiiUs  the  broad  foffula  on  each  fide  of  the  fymphyfis. 
From  thence  it  runs  up,  interfering,  along  the  fym- 
phyfis, the  contiguous  fibres  of  the  fldn,  and  terminates 
by  a  broad  infertion  in  the  femi-orbicularis  inferior. 
The  direction  of  the  other  fibres  of  which  it  is,compo- 
fed  varies  in  different  fubjects,  and  it  communicates  by 
fome  fibres  with  the  cutanei. 

The  inciforii  inferiores  are  two  fmall  mufcles,  com- 
monly mentioned  with  the  addition  of  M.  Cowper's 
name.  Each  of  them  is  fixed  by  the  fuperior  extremi- 
ty, on  the  alveoli  of  the  lateral  incifores  of  the  lower 
jaw.  From  thence  they  run  down,  approaching  each 
other,  and  are  infected  together  in  the  lower  part  of  tlie 
middle  of  the  femi-orbicularis  inferior. 

On  the  outfide  of  the  fuperior  infertion  of  each  of 
thefe  mufcles,  we  meet  with  a  fafciculus  of  fibres, 
which  feem  to  be  detached  from  it  near  the  incifores. 
This  fafciculus  goes  ofl"  laterally  in  form  of  an  arch, 
and  unites  with  the  fibres  of  the  femi-orbicularis  infe- 
rior, with  which  it  may  be  eafily  confounded.  It  may 
be  looked  upon  as  a  mufculus  accefforius  to  the  femi- 
orbicularis  inferior,  or  as  a  collateralis  to  the  inciforius 
minor. 

'  The  two  mufculi  cutanei  form  a  kind  of  flefliy  mem- 
brane, which  covers  the  whole  forefide^of  the  throat 
and  neck,  from  the  cheek  and  chin,  all  the  way  down 
below  the  claviculs,  and  adheres  very  ffrongly  to  the 
membranous  or  aponeurotic  expanfion  defcribed  above.- 
This  expanfion  has  a  particular  adhefion  to  the  anterior 
portion  of  the  bafis  of  the  lower  jaw,  of  the  fame  kmd 
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with  that  at  the  lower  part  of  the  zygoma;  and  it  is  fpread 
over  all  the  mufcles  that  lie  round  the  neck,  and  over 
the  upper  portion  of  the  peaorales  majores,  deltoides, 

and  trapezii.  '  ur  1 

The  fibres  of  each  tutaneous  mufcle  run  obliquely 
upward  and  forward,  and  meet  and  feem  to  interfeel 
thofe  of  the  other  mufcle  a.t  acute  angles,  from  the  fler- 
num  all  the  way  to  the  chin.  They  adhere  very  clofe- 
ly  to  the  (kin  by  the  intervention  of  the  cellular  fub- 
ftance.  From  the  clavicles  to  the  upper  part  of  the 
neck  thefe  mufcles  are  very  thin,  and  from  thence  in- 
creafe  a  little  in  thicknefs  as  they  approach  the  bafis 
of  the  lower  jaw,  and  cfpecially  from  the  maffeter  to  the 
chin. 

They  adhere  ftrongly  to  the  lower  portion  of  the 
mafleter,  triangularis,  and  quadratus ;  and  on  the  maf- 
feter  and  buccinator  their  flefliy  fibres  become  aponeu- 
rotic ;  but  continue  longer  on  the  triangularis,  being 
mixed  with  the  fibres  of  that  mufcle  all  the  way  to  the 
commilTure  of  the  lips;  .They  likevvife  advance  a  little 
on  the  neighbouring  portion  of  the  quadratus. 

The  portion  of  thefe  mufcles  which  anfwers  to  the 
bafis  of  the  triangularis,  is  in  a  manner  divided  into  two 
flclhy  laminae,  the  outermoft  of  which  is  in  what  ad- 
vances over  the  triangularis  and  quadratus,  the  other 
being  inferted  feparately  in  the  lower  jaw.  I  have 
fometimes  obferved  a  part  of  the  flefliy  extremity  of  the 
right  fide,  to  pafs  before  the  fymphyfis  of  the  chin,  over 
a  like  part  from  the  left  fide,  the  one  covering  the 
other. 

The  common  mufcles  of  the  Hps  either  draw  both 
corners  of  the  mouth  at  once,  or  only  one  at  a  time, 
according  to  the  different  direftion  of  their  fibres.  The 
proper  mufcles  pull  the  different  parts  of  the  lips  in 
which  they  are  inferted.  The  buccinators  in  particu- 
lar may  ferve  to  move  the  food  in  maftication.  An  en- 
tire trcatife  might  be  written  on  the  almofl;  innumerable 
combinations  of  the  different  motions  of  all  thefe 
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mufcles,  according  to  the  difFerent  paffions,  and  ac* 
cording  to  the  difFerent  poflures  in  which  a  man  may 
put  his  face.  None  are  more  affeding  than  thofe 
produced  by  the  cutanei  alone,  efpecially  in  weep, 
ing,  which  they  do  by  their  adhefions  to  the  triangu- 
lar^s,  &c.  But  by  their  infertions  in  the  bone  of  the 
lower  jaw,  they  draw  up  tiie  lower  part  of  the  integu- 
ments of  the  neck,  and  thofe  of  the  breaft  next  to 
thefe ;  for  they  cannot  move  the  jaw.  In  old  people, 
and  in  thofe  who  are  very  much  emaciated,  thefe  mufcles 
may  he  perceived  by  the  eye,  under  the  chin,  and  on 
the  neck. 

§  6.  The  Salival  Glands^  &c. 

Bt  faliva  we  mean  in  general,  that  fluid  by  which  the 
mouth  and  tongue  are  continually  moiftened  in  their  na- 
tural flate.  This  fluid  is  chiefly  fuppiied  by  glands, 
called  for  that  reafon  glandulce  falivales^  of  which  they 
commonly  reckon  three  pairs,  two  parotides,  twoYnaxil- 
lares,  and  two  fublinguales.  Thefe  are  indeed  the  lar- 
geft,  and  they  furnifh  the  greatefl  quantities  of  faliva; 
but  there  are  a  great  number  of  other  lefTer  glands  of 
the  fame  kind,  which  may  be  reckoned  affiftantsor  fub- 
ftitutes  to  the  former.  All  thefe  may  be  termed  y2?/zW 
glands,  and  they  may  be  enumerated  in  the  following 
manner :  Glandulas  parotides,  glandulas  maxillares,  glan- 
dulas  fublinguales,  glandular  molares,  glandulas  buccales, 
glandulse  labiales,  glandulce  linguales,  amygdala,  glan- 
dulsE  palatinae,  glandulas  uvulares,  glahdulse  arytenoi- 
daeae,  glandula  thyroidasa. 

The  parotides  are  two  large,  whitifli  glands,  irregu- 
larly oblong  and  protuberant,  fituated  on  each  fide,  be- 
tween the  external  ear  and  the  pofferior  or  afcending 
ramus  of  the  lower  jaw,  and  lying  on  fome  part  of  the 
neighbouring  maffeter  mufcle.  llie  fuperior  portion 
of  this  gland  lies  before  the  cartilaginous  meatus  of  the 
esr>  and  touches  the  apophyfis  zygomatica  of  the  os 
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temporis ;  and  it  is  extended  forward  and  backward 
under  the  lobe  of  the  ear,  as  far  as  the  maftoide  apo- 

phyfis.  .         .       r        1  1 

From  the  anterior  and  kiperior  portion  ot  this  gland, 
a  white  membranous  du6l  or  canal  is  produced  by  the 
union  of  a  great  number  of  fmall  tubes  reprefenting  fo 
many  roots.  This  du6t  runs  obliquely  forward  on  the 
outfide  of  the  mafleter;  and  then  perforates  the  bucci- 
nator from  without  inward,  oppofite  to  the  interftice 
between  the  fecondand  third  dentes  molares,  where  the 
hole  or  orifice  reprefents  the  fpout  of  an  ewer. 

This  canal  is  named  duftus  faUvalis  Stenonis^  or  dtiC' 
tus  fiiperior.  It  is  about  the  twelfth  part  of  an  inch  in 
diameter,  and  in  fome  fubjefts  is  partly  covered  by 
fmall  glandular  bodies  united  with  it  in  different  quan- 
tities. The  arteria  and  vena  angularis  run  up  over  this 
dudl,  and  the  portio  dura  of  the  auditory  nerve  runs 
thro'  the  gland  itfelf ;  and  it  alfo  receives  filaments  from 
the  fecond  vertebral  pair. 

The  maxillary  glands  are  fmaller  and  rounder  than 
the  parotides ;  and  are  fituated  each  on  the  infide  of  the 
angle  of  the  lower  jaw,  near  the  mufculus  pterygoi- 
dasus  inferior.  From  the  infide,  or  that  which  is  turn- 
ed to  the  mufculus  hyo-glolTus,  each  of  them  fends  out 
a  duel  in  the  fame  manner  as  the  parotides  ;  but  it  is. 
fmaJler  and  longer,  and  goes  by  the  name  of  dudus  fa- 
Uvalis Whartoni,  or  dudiis  inferior. 

This  du6:  advances  on  the  fide-of  the  mufculus  ge- 
nio-gloffus,  along  the  inner  part  and  fuperior  edge  of 
the  glandula  fublingualis,  to  the  frsenum  of  the  tongue, 
where  it  terminates  by  a  fmall  orifice  in  form  of  a  pa- 
pilla. 

The  glandulas  fubllnguales  are  likewife  two  in  num- 
ber, of  the  fame  kind  with  the  former,  only  fmaller, 
fomething  oblong,  and  flatted  like  a  blanched  almond. 
They  are  fituated  under  the  anterior  portion  of  the 
tongue,  one  on  each  fide,  near-the  lower  jaw,  on  the  la- 
teral portions  of  the  mufculi  mylo-hyoida;i  which  fu- 
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ftain  them.  The  two  extremities  of  each  gland  are 
turned  backward  and  forward,  and  the  edges  obliquely 
inward  and  outward. 

They  are  covered  on  the  upper  fide  by  a  very  thin 
membrane,  which  is  a  continuation  of  the  membrane 
that  covers  the  under  fide  of  the  tongue.  They  fend 
out  laterally  feveral  fmall  fliort  dudls  which  open  near 
the  gums  by  the  fame  number  of  orifices,  all  ranked  in 
the  fame  line,  at  a  fmall  diftance  from  the  frasnum,  and 
a  little  more  backward.  In  many  animals  we  find  parti- 
cular du£ts  belonging  to  thefe  glands,  like  thofe  of  the 
glandulse  maxillares,  but  they  are  not  to  be  found  fo  di- 
ftinclly  in  men.  The  mufculi  genio-gloffi  lie  between 
the  two  fublingual  glands,  and  alfo  between  the  two 
maxillary  dufts. 

The  molares  are  two  glands  nearly  of  the  fame  kind 
with  the  former,  each  of  them  being  (ituated  between 
the  malTeter  and  buccinator ;  and  in  fome  fubjeds  they 
may  eafily  be  miftaken  for  two  fmall  lumps  of  fat. 
They  fend  out  fmall  duds  which  perforate  the  buccina- 
tor, and  open  into  the  cavity  of  the  mouth,  almoH: 
overagainfl:  the  laft  dentes  molares ;  and  from  thence 
M.  Heifter,  who  firft  defcribed  them,  called  them  glan- 
dula  molares. 

All  the  infide  of  the  cheeks  near  the  mouth,  is  full  of 
fmall  glandulous  bodies,  called  buccales^vihich. 
open  by  fmall  holes  or  orifices  through  the  inner  mem- 
brane of  the  mouth.  The  membrane  which  covers  the 
infide  of  the  lips,  a  continuation  of  that  on  the  cheeks, 
is  likewife  perforated  by  a  great  number  of  fmall  holes, 
which  anfwer  to  the  fame  number  of  fmall  glands,  call- 
ed glandules  labiales:  The  glandulse  linguales  are  thofe 
of  the  foramen  cjertim  of  the  bafis  of  the  tongue,  which 
have  been  already  fpoken  to. 

I  have  alfo  explained  the  glandule  palatini,  or  thofe 
that  belong  to  the  arch  and  feptum  of  the  palate  ;  and 
the  glandule  arytenoidsas  were  defcribed  with  the  la- 
rynx.   The  uvular  glands  are  only  a  continuation  of 
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the  membrane  of  the  palate  in  form  of  a  fmall  bunch  of 
apes.  We  might  likewife  reckon  among  the  fali- 
val  glands  thofe  of  the  fuperior  portion  of  the  pharynx  . 
mentioned  in  the  defcription  of  that  part,  and  alfo  the 
glandular  bodies  of  the  membrana  pituitaria  of  the 
nares,  and  of  the  finufes  which  communicate  with  thefc. 

The  amygdala  are  two  glandular  bodies  of  a  reddifh  , 
colour,  lying  in  the  interftices  between  the  two  lateral 
half-arches  of  the  feptum  palati,  one  on  the  right,  the 
other  on  the  left  fide  of  the  bafis  of  the  tongue.  Their 
appearance  is  not  unlike  that  of  the  outfide  of  an  al- 
mond fhell,  both  becaufe  their  furface  is  uneven,  and 
becaufe  it  is  full  of  holes  big  enough  to  admit  the  head 
of  a  large  pin. 

Thefe  holes,  which  reprofent  a  fieve,  or  a  piece  of 
net-work,  are.  continued  to  an  irregular  fmus  or  ca- 
vity within  the  gland,  filled  commonly  with  a  vifcid 
fluid,  which  comes  from  the  bottom  of  the  finus,  and 
is  from  thence  gradually  difcharged  through  thefe  holes 
into  the  throat.  To  fee  the  true  ftrufture  of  the  amyg- 
dalae, they  mud  be  examined  in  clear  water,  having  firfl; 
been  waflied  in  lukewarm  water,  and  handled  very 
■gently. 

The  thyroide  gland  is  a  large  whitifli  mafs  which  co- 
vers the  anterior  convex  fide  of  the  larynx.  It  feems  at 
firft  , fight  to  be  made  up  of  two  oblong  glandular  por- 
tions united  by  their  inferior  extremities,  below  the  cri- 
coide  cartilage,  in  fuch  a  manner  as  to  have  fome  re- 
femblance  to  a  crefcent,  with  the  cornua  turned  up- 
ward. It  is  of  a  moderate  thicknefs,  and  bent  laterally 
like  the  thyroide  cartilage,  from  which  its  name  is  ta- 
ken. The  two  lateral  portions  lie  on  the  mufculi  thyro' 
hyoidsei,  and  the  middle  or  inferior  portion  on  the 
crico-thyroidgei.  The  thyro-pharyngasi  inferiores  fend 
fibres  over  this  gland  ;  and  they  communicate  on  each 
fide,  by  fome  fuch  fibres,  with  the  fterno-thyroid^i  and 
hyo-thyroidsei. 

This  gland  feems  to  be  of  the  fame  kind  with  the 
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other  falival  glands,  but  it  is  more  folid.  Some  ana- 
tomifls  thought  they  had  difcovered  the  excretory  duft, 
but  they  miltook  a  blood -veffel  for  it.  We  fometiines 
meet  with  a  kind  of  glandular  rope  which  runs  before 
the  cartilago-thyroides,  and  difappears  before  the  bafis 
of  the  OS  hyoides. 

This  glandular  rope  goes  out  from  the  common  bafis 
of  the  lateral  portions  of  the  thyroide  gland ;  and  is  loft 
between  the  mufculi  fterno-hyoidaei,  behind  the  bafis  of 
the  OS  hyoides,  or  between  that  bafis  and  the  epiglottis. 
I  have  likewife  fhown,  in  my  private  courfes,  fmall 
openings  on  the  fide  of  the  anterior  ligament  of  the  epi- 
glottis, or  that  by  which  it  is  connedted  to  the  bafis  of 
the  tongue.  One  of  thefe  openings  appears  like  a  fmall 
papilla  J  and  this  is  the  farthefl:  that  I  have  been  able 
to  trace  the  glandular  rope. 

The  glandule  lymphaticas  will  come  in  more  proper- 
ly in  a  latter  part  of  this  work,  with  the  defcription  of 
the  abforbent  fyftem. 


CHAP.  II. 
Of  the  Thorax. 

§  I.  IntroduElion- 

Y  the  thorax,  we  commonly  underftand  all  that 
part  of  the  body  which  anfwers  to  the  extent  of 
the  fternum,  ribs,  and  vertebras  of  the  back,  both  out- 
wardly and  inwardly.  , 
The  thorax  is  divided  into  the  anterior  part  caliea 
commonly  the  breajl ;  the  pofterior  part,  called  th^/;^c^/ 
arid  the  lateral  parts,  called  the  right  and  leftfdes. 
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The  external  parts  of  the  thorax,  befidesthe  fkinand 
membrana  adipofa,  are  principally  the  mamma; ;  and  the 
jnufcles  which  cover  the  ribs,  and  fill  the  fpaces  between 

them.  ,  . 

The^  mufcles  are  the  peftorales,  majores,  and  mi- 
nores,  fubclavii,  ferrati  majores,  ferrati  fuperiores  pofti- 
ci,  latiflimi  dorfi,  and  vertebrales  ;  and  to  thefe  we 
may  add  the  mufcles  which  cover  the  fcapula. 

The  internal  parts  of  the  thorax  are  contained  in  the 
large  cavity  of  that  portion  of  the  trunk  which  the  an- 
cients called  the  middle -venter^  but  the  moderns  name  it 
funply  the  cavity  of  the  breafl.  This  cavity  is  lined  by 
a  membrane  named  pleura,  which  forms  the  mediafti- 
num  ;  and  contains  the  heart  and  lungs,  with  the  veffels, 
&c.  which  go  into  or  out  from  them  :  thr-ough  it  likewife 
the  cefophagus  palTes  to  the  ftomach,  and  part  of  the 
nerves  are  contained  in  it  which  go  to  the  contents 
the  abdomen. 

External  conformation  of  the  thorax.  The  whole  ex- 
tent of  the  thorax  in  a  living  fubject,  is  commonly  de- 
termined not  only  by  the  fternum,  vertebras  of  the  back 
and  ribs,  but  alfo  by  all  that  fpace  contained  between, 
the  articulations  of  the  two  arms  with  the  fcapulse  and 
clavicula;  and  in  this  fenfe,  the  outfide  of  the  thoVax  is 
broader  above  than  below  in  a  healthy  fubjed  who  has 
a  moderate  (hare  of  flefh  on  his  bones. 

The  breadth  of  the  upper  part  of  the  breafl:  is  owing 
to  the  pedorales  majores  and  latiflimi  dorfi  viewed  di- 
reftly  forward  or  backward.  But  when  we  take  a  di- 
re6l  lateral  view  of  the  breafl,  it  appears  narrower  above 
than  below,  not  only  in  an  entire  fubjeft,  but  even  after 
every  thing  has  been  removed  that  covers  the  fides  of 
the  thorax,  and  in  the  Ikeleton  itfelf. 

The  common  integuments  of  the  thorax  are  the  fame 
with  thofe  of  the  abdomen  ;  and  the  convex  fide  of 
this  part  of  the  body  is  likewife  covered  by  feveral 
mufcles.  Anteriorly,  we  find  the  pedorales  majores 
and  minores,  a  large  portion  of  the  ferrati  majores,  the 
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fubclavii,  a  portion  of  the  fcaleni  and  of  the  obliqui  ab- 
dominis externi.  Pofteriorly,  we  have  all  the  mufcles 
which  cover  both  fides  of  the  fcapula,  the  ferrati  pofti- 
CI,  and  a  part  of  the  facro-lumbares,  longiffimi  dorfi, 
vertebrales,  &c.  as  in  the  hiftory  of  the  mufcles.  A- 
niong  all  the  external  parts  of  the  thorax,  only  two  are 
peculiar  to  it  in  the  human  body.  1  mean  the  two  emi- 
ncnces  called  mammae,  which  muft  therefore  be  defcri- 
bed  in  this  chapter. 

Cavity  of  the  thorax.  The  hard  parts  which  form  the 
fides  of  the  cavity  of  the  thorax,  are,  The  twelve  verte- 
brae of  the  back,  all  the  ribs,  and  the  fternum.  The 
foft  parts  which  complete  the  fides,  are.  The  membrane 
called  pleura,  which  lines  the  cavity ;  and  the  mufculi 
intercoftales,  fterno-coftales,  and  diaphragma,  already 
defcribed  amon?  the  mufcles. 

All  thefe  hard  a,nd  foft  parts  taken  together,  reprefent 
a  kind  of  cage,  in  fome  meafure  of  a  conical  figure, 
flatted  on  the  forefide,  deprelTed  on  the  backfide,  and 
in  a  manner  divided  into  two  nooks  by  the  figure  of  the 
vertebra  of  the  back,  and  terminated  below  by  a  broad 
arched  bafis  inclined  backward.  The  intercoftal  muf- 
cles fill  up  the  interftices  betwixt  the  ribs,  and  fo  com- 
plete the  fides  of  the  cavity:  the  bafis  is  the  dia- 
phragm ;  and  the  pleura  not  only  covers  the  whole  in- 
ner iurface  of  the  cavity,  but,  by  forming  the  mediafti- 
num,  divides  it  into  two, one  on  the  right,  the  other  on 
the  left. 

§  2.  Mamma. 

The  name  of  ?na?nmis,  or  breaJIs,  is  given  to  two  emi- 
nences more  or  iefs  round,  fituated  in  the  anterior,  and 
a  little  toward  the  lateral  parts  of  the  thorax,  their 
centre  or  middle  part  lying  almoft  oppofite  to  the  bony 
extremity  of  the  fixth  true  rib  on  each  fide.  Their 
fize  and  figure  vary  in  the  different  fexes  and  different 
ages. 
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In  children  of  both  fexes,  and  in  males  of  all  ages, 
they  are  commonly  no  more  than  cutaneous  tubercles, 
or  foft  verrucse  of  a  red  difli  colour,  called  j)api/ia  or  7ijp- 
fles  ;  each  of  them  being  furrounded  by  a  fmall,  thin, 
and 'pretty  broad  circle  or  dilk,  more  or  lefs  of  a 
brownifh  colour  and  an  uneven  furface,  termed  areola. 

In  females  come  to  the  age  of  puberty,  which  is  fome- 
times  fooner,  fometimes  later,  a  third  part  is  joined  to 
the  two  former,  which  is  a  convex  protuberance,  more 
or  lefs  round,  of  about  five  or  fix  fingers  in  breadth  ; 
the  papilla  and  areola  being  fituated  near  the  middle  of 
its  convex  furface.  This  is  what  is  properly  termed 
mamma;  and  it  may  be  termed  the  body  of  the  breaji, 
when  compared  with  the  other  two  parts.  It  increafes- 
with  age,  and  is  very  large  in  women  with  child,  and 
in  thofe  that  give  fuck.  In  old  age  it  decreafes  and 
becomes  flabby,  lofing  its  natural  confiftence  and  foli- 
dity. 

Body  of  the  Mammae.  The  body  of  the  mammae  is 
partly  glandular,  and  partly  made  up  of  fat ;  or  it  is  a 
glandular  fubflance  mixed  with  portions  of  the  mem- 
brana  adipofa,  the  cellulous  pelliculse  of  which  fupport 
a  great  many  blood-velfels,  lymphatics,  and  ferous  or 
lactiferous  du£ts,  together  with  fmall  glandular  mole- 
culss,  which  depend  on  the  former  ;  all  of  them  being 
clofely  furrounded  by  two  membranes  continued  from 
the  pelliculjE. 

The  innermoft  of  thefe  two  membranes,  which  is, 
in  a  manner,  the  bafis  of  the  body  of  the  mamma,  is 
thick  and  almoft  flat,  adhering  to  the  mufculus  pe£lo- 
ralis  major.  The  fecond  or  external  membrane  is  thin- 
ner, forming  a  particular  integument  for  the  body  of 
the  mamma,  more  or  lefs  convex,  and  adhering  clofely 
to  the  fliin. 

The  corpus  adipofum  of  the  mamma  in  particular,  is 
a  fpungy  clufl:er,  more  or  lefs  interlarded  with  fat,  or  a 
colledlion  of  membranous  pelliculas,  which,  by  the  par- 
ticular difpofuion  of  their  outer  fides,  form  a  kind  of 
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membrane  in  fliape  -of  a  bag,  in  which  all  the  reft  of 
the  corpus  adipofum  is  contained.  The  anterior  or 
outer  portion  of  this  bag,  or  that  which  touches  the 
fkin,  is  very  thin  ;  but  that  fide  next  the  pedoralis  ma- 
jor  is  thick. 

Du8us  ladifen.  The  glandular  body  contains  a  white 
mafs,  which  i$  merely  a  colledion  of  membranous 
duels,  narrow  at  their  origin,  broad  in  the  middle,  and 
which  contract  again  as  they  approach  the  papilla,  near 
which  they  form  a  kind  of  circle  of  communication. 
They  are  named  dudus  ladiferiy  "  which,  in  their 
courfe,  are  accompanied  by  a  ligamentous  elaftic  fub- 
ftance,  which  terminates  with  them  in  the  nipple  :  both 
this  fubftance,  and  the  dudls  it  contains,  are  capable  of 
confiderable  extenfion  and  contradion ;  but  in  their 
natural  ftate  are  moderately  corrugated,  fo  as  to  pre- 
vent an  involuntary  flow  of  milk,  unlefs  the  diflending 
force  be  very  great  from  the  accumulation  of  too  great 
a  quantity," 

Areola.  The  coloured  circle  or  difk  already  mention- 
ed, is  formed  by  the  flvin  ;  the  inner  furface  of  which 
fuflains  a  great  number  of  fmall  glandular  moleculse, 
of  that  kind  which  Morgagni  calls  glandultz  febacea. 
They  appear  very  plainly  all  over  the  areola,  even  on 
the  outiide,  where  they  form  little  flat  heights  or  emi- 
nences at  different  diftances  quite  round  the  circle. 

Thefe  tubercles  are  perforated  by  fmall  holes,  through 
which  a  kind  of  febaceous  matter,  more  or  lefs  liquid, 
*'  is  poured  out  to  defend  the  areola  and  nipple.  Some< 
times  one  or  more  of  the  lacliferous  dufts  have  been 
found  to  terminate  upon  the  furface  of  the  areola." 

Papilla.  The  tubercle  which  lies  in  the  centre  of  the 
areola,  is  termed  papilla,  or  the  nipple.  It  is  of  differ- 
ent fizes  in  different  ages  and  coufli'itutions,  and  in  the 
different  conditions  of  females  in  particular.  In  women 
with  child,  or  who  give  fuck,  it  is  pretty  large,  and 
generally  longer  or  higher  than  it  is  thick  or  broad ; 
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and  when  it  happens  to  be  iTiort,  it  caufes  great  unea- 
fmefs  to  the  child. 

The  texture  of  the  nipple  is  fpongy,  elaflic,  and  liable 
to  divers  changes  of  confidence,  being  foinetimes 
harder,  fometimes  more  flaccid.  It  feems  to  be  made 
up  ciiiefly  of  ligamentary  fafciculi ;  the  extremities  of 
which  form  the  bafis  and  apex  of  the  nipple.  Thefe 
fafciculi  appear  to  be  gently  folded,  or  curled,  during 
their  whole  length  ;  and  if,  by  drawing  the  fibres  out, 
thefe  folds  be  dcftroyed,  they  return  again  as  foon  a$ 
that  action  ceafes. 

Between  thefe  fpongy  and  elaftic  fafciculi  lie  from 
feven  to  twelve  particular  tubes  at  fmall  diftances  from 
each  other,  and  all  in  the  fame  direftion.  Thefe  tubes 
end  at  the  bafis  of  the  papilla  in  the  irregular  circle  of 
communication  of  the  laftiferous  dufls,  and  at  the  apex 
in  the  fame  number  of  almoll  imperceptible  holes  or 
orifices ;  and  as  they  are  clofely  united  to  the  elaftic 
fafciculi,  they  are  folded  in  the  fame  manner  with 
them. 

The  body  of  the  papilla  is  covered  by  a  thin  cuta- 
neous production,  and  by  the  epidermis.  Its  outer  fur- 
face  is  uneven,  being  full  of  fmall  tubercles  and 
wrinkles;  among -which  thofe  near  the  circumference 
of  the  nipple  feem  to  have  a  tranfverfe  or  annular  dif- 
pofition,  which,  however,  is  not  uniform. 

This  difpofition  or  direction  feems  to  be  owing  to  the 
elaftic  folds  already  mentioned :  and  from  this  fimple 
ftrufture  it  is  eafy  to  explain  how  infants  in  fucking 
the  nipple,  and  women  in  drawing  the  teats  of  cows, 
bring  out  the  milk.  For  the  excretory  tubes  being 
wrinkled  in  the  fame  manner  as  the  fafciculi,  do,  by 
thefe  wrinkles  or  folds,  as  by  fo  many  valves,  hinder 
the  milk  contained  in  the  duds  from  flowing  out;  but 
when  the  nipple  is  drawn  and  elongated,  the  tubes  lofe 
their  folds,  and  the  paffage  becomes  ftraight.  Befides 
this,  when  they  are  drawn  with  a  confiderable  force, 
the  whole  body  of  the  mamma  is  jncreafed  in  length 
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and  contrafted  in  breadth,  and  thereby  the  milk  is 
preifcd  into  the  open  tubes  ;  and  thus  by  barely  preff- 
ing  the  body  of  the  bread,  the  milk  may  be  forced  to- 
ward the  nipple,  and  even  through  the  tubes :  "  but 
thofe  who  underfland  the  principles  of  the  air-pump 
will  more  readily  conceive  the  manner  in  which  the 
child  draws  out  the  milk.'* 

Arteries,  veins,  nerves,  &c.  The  arteries  and  veins 
dillributed  through  the  mammae,  are  ramifications  of 
the  arteriae  and  vense  mammaria^  j  of  which  one  kind 
comes  from  the  fubclavise,  and  are  named  ma?nmaria 
internes  ;  the  others  from  the  asillares,  called  mamma- 
ria  externa, 

Thefe  vefTels  communicate  with  each  other,  with 
thpfe  near  them,  and  with  the  vafa  epigaftrica,  as  was 
obferved  in  the  defcription  of  the  arteries  and  veins. 
The  nerves  come  chiefly  from  the  coftales,  and,  by 
means  of  thefc,  communicate  with  the  great  nervi  fym- 
pathetici. 

Ufes.  The  ufe  of  the  mammae  in  the  nourifiiment  of 
children  is  known  to  all  the  world ;  but  it  is  not  cer- 
tainly known  what  the  papillae  and  areolae  in  males  can 
be  defigned  for.  Milk  has  been  obferved  in  them  in 
children  of  both  fexes ;  and  this  happened  to  one  of 
my  own  brothers  when  he  was  about  two  years  of 
af^e. 


§  3.  pleura  and  Mediaftinum. 

The  pleura  is  a  membrane  which  adheres  very  clofely 
to  the  inner  furface  of  the  ribs,  fternum,  and  mufculi 
intercoftales,  fub-coftales,  and  fterno-coftales,  and  to 
the  convex  fide  of  the  diaphragm.  It  is  of  a  very  firm 
texture,  and  plentifully  Ilored  with  blood- velfels  and 
nerves,  in  all  which  it  refembles  the  peritonssum  5  and 
likewife  in  that  it  is  made  up  of  an  inner  true  membra- 
nous lamina,  and  a  cellular  fabltance  on  the  outfide, 
wiiich  is  a  produdion  or  continuation  of  the  lamina. 
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The  cellular  portion  goes  quite  round  the  inner  fur- 
face  of  the  thorax,  but  the  membranous  portion  is  dif- 
pofed  in  a  different  manner.  Each  fide  of  the  thorax 
has  its  particular  pleura,  entirely  diftinfl  from  the  other, 
and  making,  as  it  were,  two  ^^reat  bladders,  fituated 
laterally  with  refped  to  each  other  in  the  great  cavity 
of  the  bread,  in  fuch  a  manner  as  to  form  a  double 
feptum  or  partition  running  between  the  vertebra  and 
thefternum,  their  other  fides  adhering  to  the  ribs  and 
diaphragm. 

This  particular  duplicature  of  the  two  pleufas  is 
termed  med'iaJlMini.  The  two  laming  of  which  it  is 
made  up  are  clofely  united  together  near  the  fternum 
and  vertebras ;  but  in  the  middle,  and  toward  the  lower 
part  of  the  forefide,  they  are  feparated  by  the  pericar- 
dium and  heart,  as  we  fhall  fee  hereafter.  A  little 
more  backward  they  are  parted  in  a  tubular  form  by 
the  oefophagus,  to  which  they  ferve  as  a  covering  ; 
and  in  the  mod  polterior  part,  a  triangular  fpace  is  left 
between  the  vertebras  and  the  two  pleura  from  above 
downward,  which  is  filled  chiefly  by  the  aorta. 

Before  the  heart,  from  the  pericardium  to  the  fter- 
num, the  two  laminjE  adhere  very  clofely,  and  there 
the  mediaftinum  is  tranfparent,  except  for  a  fmall  fpace 
near  the  upper  part,  where  the  thymus  is  fituated:  fo 
that  in  this  place  there  is  naturally  no  interftice  or  par- 
ticular cavity.  The  apparent  feparation  is  owing  en- 
tirely to  the  common  method  of  raifing  the  fternum, 
as.  was  plainly  demonftrated  by  Bartholinus,  my  firft 
mafter  in  anatomy,  in  his  Treatife  of  the  Diaphragm, 
publifhed  at  Paris  in  1676. 

The  mediaftinum  does  not  commonly  terminate  along 
the  middle  of  the  infide  of  the  fternum,  as  the  common 
opinion  has  been.  I  demonftrated  in  the  year  1715, 
to  the  Royal  Academy  of  Sciences,  that  from  above 
downward  it  inclines  toward  the  left  fide  ;  and  that  if, 
before  the  thorax  is  opened,  a  fliarp  inftrument  be  run 
through  the  middle  of  the  fternum,  there  will  be  almoft 
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the  breadth  of  a  finger  between  the  inftrument  and  the 
mediaftinum,  provided  that  t|;ie  (ternum  remain  in  its 
natural  fituation,  and  the  cartilages  of  the  ribs  be  cut 
at  the  dUtance  of  an  inch  from  it  on  each  fide. 

From  ul!  this  we  fee,  not  only  that  the  thorax  is  di- 
vided into  two  cavities  entirely  feparated  from  each 
other  by  a  middle  feptum  without  any  communication  j. 
but  alfo  that,  by  the  obliquity  of  this  partition,  the 
right  davity  is  greater  than  the  left ;  and  from  hence 
we  may  judge  of  the  uncertainty  of  trepanning  the  fter- 
num,  which  the  ancients  have  recommended  in  fome 
cafes.  ^ 

The' cellular  portion  of  the  pleura  connefts  the  mem- 
branous portion  of  the  fternum,  ribs,  and  mufcles,  to 
the  diaphragm,  pericardium,  thymus,  and  veffels,  and, 
in  a  word,  to  whatever  lies  near  the  convex  fide  of  the 
membranous  portions  of  the  pleura.  It  likewife  infi- 
nuates  itfelf  between  the  laminae  of  the  duplicature  of 
which  the  mediaflinum  is  formed,  and  unites  them  to- 
gether. It  even  penetrates  the  mufcles,  and  commu- 
nicates with  the  cellular  fubftance  in  their  interftices,- 
all  the  way  to  tlie  membrana  adipofa  on  the  external 
convex  fide  of  the  thorax.  In  this  the  pleura  refembles 
the  peritongeum. 

The  furface  of  the  pleura  turned  to-  the  cavities  of  the 
breaft,  is  continually  moiftencd  by  a  lymphatic  ferofity 
which  tranfudes  through  the  pores  of  the  membranous 
portion.  This  fluid  is  faid  to  be  fecreted  by  impercep- 
tible glands  ;  but  the  exiftence  of  thefe  glands  has  not 
t)een  hitherto  ,demonftrated,  as  was  hkewife  obfervedr 
of  the  glands  of  the  peritonaeum. 

Arteries  and  veins.-  The  arteries  and'  veins  of  the 
pleura  are  chiefly  ramifications  of  the  intercoflials  ;  and 
thefe  ramifications  are  exceedingly  numerous,  and  for 
the  mod  part  very  fmall.  The  mammartse  interns  and 
diaphragmatic£e  likewife  fend  branches  hither,  which 
communicate  very  frequently  with  thofe  that  come  from; 
the  intercoftals.  ,  , 
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The  mediaflinum  has  particular  veflcls,  called  arferla 
and  vena  v^ediajl'ina,  which  are  commonly  branches  of 
•the  fubclavlEe.  The  mammarijE  interna  fend  likewife 
ramifications  to  the  fore-part  of  it,  the  diaphragmatic^ 
to  the  lower  part,  and  the  intercoftales  and  cefophageas 
.to  the  back- part. 

Nerves.  The  nerves  are  ramifications  of  the  true  in- 
tercoftales, called  otherwife  cojlales  and  dor/ales.  Near 
the  vertebrte  they  communicate  with  the /great  fympa- 
thetic  nerves,  improperly  called  inter  cojlales^  and  but 
.very  little  with  the  middle  fympathetici,  or  thofe  of  the 
^eighth  pair. 

Ufe.  The  pleura  ferves  in  general  for  an  .inner  inte- 
gument to  the  cavity  of  the  thorax.  The  mediaflinum 
.cuts  ofi"  all  communication  between  the  two  cavities, 
and  hinders  one  lung  from  prefTmg  on  the  other  when 
-we  lie  on  one  fide.  It  likewife  forms  receptacles  for  the 
;heart,  pericardium,  CEfophagus,  &c. ;  and  it  is  conti- 
nued over  the  lungs  in  the  manner  which  iliali  be  ex- 
iplained  hereafter. 

Before  we  leave  the  pleura,  it  mufl  be  obferved  that 
thefe  portions  of  it  which  adhere  -immediately  to  the 
ribs,  may  be  looked  upon  as  the  periofteum  of  their 
inner  fides.  This  adhefion  keeps  the  pleura  ftretched, 
and  hinders  it  from  flipping  or  giving  way.  It  likewife 
(Tenders  this  membrane  extremely  fenfible  of  the  leafl 
reparation  caufed  by  a  coagulated  lympha  or  accumu- 
lated blood  ;  the  .nervous  filaments  being  likewife  in 
.this  cafe  very  much  comprefTed  in  infpiration  by  the 
,fwelling  of  the  intercoflal  mufcles. 

§  4.  Thymus. 

The  thymus  is  an  oblong  glandular  body,  round  on 
jthe  upper  part,  and  divided  belpw  into  two  or  three 
.great  lobes ;  of  which  that  toward  the  left  hand  is  the 
;longcfl.  In  the  foetus  it  is  of  a  pretty  large  fize ;  lefs 
4n  children,  .and  very  little  in  aged  perfons.  '  In  child- 
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ren  it  is  of  a  white  colour,  fometimes  mixed  with  red  • 
but  in  an  advanced  age  its  colour  is  generally  dark.    * ' 

The  greaten:  part  of  the  thymus  lies  between  the  du-  • 
plicature  of  the  fuperior  and  anterior  portion  of  the  • 
mediaflinum,  and  the  great  veffels  of  the  heart ;  fron^  i 
whence  it  reaches  a  little  higher  than  the  tops  of  the-: 
two  pleurae,  fo  that  fome  part  of  it  is  out  of  the  cavity  - 
of  the  thorax,  and  in  the  foetus  and  in  children  it  lies  ; 
as  much  without  the  thorax  as  within  it. 

Its  particular  inward  flrudlure  and  fecretions  are  not 
as  yet  fufficiently  known  to  determine  its  ufes ;  which, , 
however,  feem  to  be  defigned  more  for  the  foetus  than  i 
for  adults.    It  has  velfels  belonging  to  it,  called  artena  i 
and  vena  thymicce. 

§  5.  Cor. 

Skiiation  in  general  and  conformation.  The  heart  is  at 
mufcular  body  fituated  in  the  cavity  of  the  thorax,  on 
the  anterior  part  of  the  diaphragm,  between  the  two  1 
laminae  of  the  mediaflinum.  It  is  in  fome  meafure  of  • 
a  conical  figure,  flatted  on  the  fides,  round  at  the  top, , 
and  oval  at  the  bafis.  Accordingly  we  confider  in  the: 
heart  the  bafis,  apex,  two  edges,  and  two  fides  j  one ; 
of  which  is  generally  flat,  the  other  more  convex. 

Befides  the  mufcular  body,  which  chiefly  forms  what : 
we  call  the  hearty  its  bafis  is  accompanied  by  two  ap-  ■ 
peadices,  called  auriculcs,  and  by  large  blood-veflTels ; , 
of  which  hereafter :  and  all  thefe  are  included  in  a  . 
membranous  capfula,  named  pericardium. 

It  is  hollow  within,  and  divided  by  a  feptum  which 
runs  between  the  edges  into  two  cavities,  called  ventrir 
cidi ;  one  of  which  is  thick  and  folid,  the  other  thiri 
and  foft.  This  latter  is  generally  termed  the  right  ven- 
tricle, the  other  the  left  ventricle;  though,  in  their  na- 
tural fituation,  the  right  ventricle  is  placed  more  an- 
teriorly than  the  left,  as  we  fhall  fee  hereafter. 

Each  ventncle  opens  at  the  bafis  i3y  two  orifices ;  one 
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of  which  anfwers  to  the  auricles,  the  other  to  the  mouth 
of  a  large  artery  ;  and  accordingly  one  of  them  may  be 
termed  the  auricular  orifice^  the  other  the  arterial  ori- 
fice. The  right  ventricle  opens  into  the  right  auricle, 
and  into  the  trunk  of  the  pulmonary  artery  ;  the  left 
into  the  left  auricle,  and  into  the  great  trunk  of  the 
aorta.  At  the  edges  of  thefe  orifices  are  found  feveral 
moveable  pelliculce,  called  valves  by  anatomifts ;  of 
which  fome  are  turned  inward  toward  the  cavity  of  the 
ventricles,  called  triglochifies,  or  triciifpides;  others  are 
turned  toward  the  great  veffels,  called  femilunares^^  or 
figmoidaks.  The  valvule  tricufpides  of  the  left  ven- 
tricle are  likewife  termed  mitrales. 

VentricuH.  The  inner  furface  of  the  ventricles  is  very 
uneven,  many  eminences  and  cavities  being  obferv able 
therein.  The  moft  confiderable  eminences  are  thick 
fleihy  produftions,  called  columns.  To  the  extremities 
of  thefe  pillars  are  faftened  feveral  tendinous  cords,  the 
other  ends  of  which  are  joined  to  the  valvulas  tricufpi- 
des. There  are  likewife  other  fmall  fliort  tendinous 
ropes  along  both  edges  of  the  feptum  between  the 
ventricles.  Thefe  fmall  cords  lie  in  ^n  obliquely  tranf- 
verfe  fituation,  and  form  a  kind  of  netvi'ork  at  different 
diftanccs. 

The  cavities  of  the  inner  furface  of  the  ventricles  are 
fmall  deep  foflulas  or  lacunse  placed  very  near  each 
other,  with  fmall  prominent  interftices  between  them. 
The  greatefl:  part  of  thefe  lacuna  are  orifices  of  the  ve- 
nal duels,  to  be  defcribed  hereafter- 

Structure  of  the  ventricles.  The  flefliy  or  mufcular 
fibres  of  which  the  heart  is  made  up,  are  difpofed  in  a 
very  fingular  manner,  efpecially  thofe  of  the  right  or 
anterior  ventricle;  being  either  bient  into  arches,  or 
folded  into  angles. 

The  fibres  which  are  folded  into  angles  are  longer 
than  thofe  which  are  only  bent  into  arches.  The  middle 
of  thefe  arches,  and  the  angles  of  the  folds,  are  turned 
toward  the  apex  of  the  heart,  ,and  the  extremities  of 
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the  fibres  toward  the  bafis.  Thefe  fibres  differ  not  only 
in  length,  but  in  their  direftions,  which  are  very  ob- 
lique in  all,  but  much  more  lb  in  the  long  or  folded 
fibres  than  in  the  iliort  ones,  which  are  fimply  bent. 

It  is  commonly  faid  that  this  obliquity  reprefents 
the  figure  8 ;  but  the  compariibn  is  very  falfe,  and  can 
only  agree  to  fome  bad  figures  drawn  by  perfons  igno- 
rant of  the  laws  of  perfpedtive. 

All  thefe  fibres,  regard  being  had  to  their  different 
obliquity  and  length,  are  difpofed  in  fuch  a  manner,  as 
tl;at  the  longefl  form  partly  the  mofl:  external  (trata  on 
the  convex  fide  of  the  heart,  and  partly  the  mofl  inter- 
nal on  the  concave  fide ;  the  middle  of  the  arches  and 
the  angles  meeting  obliquely  and  fucceffively  to  form 
the  apex. 

The  fibres  fituated  within  thefe  long  ones  grow  gra- 
dually fhorter  and  ftraighter  all  the  way  to  the  bafis  of 
the  heart,  where  they  are  very  fhort  and  very  little  in- 
curvated.  By  this  difpofition,  the  fides  of  the  ven- 
tricles are  very  thin  near  the  apex  of  the  heart,  and 
very  thick  toward  the  bafis. 

Each  ventricle  is  compofed  of  its  proper  diflinfl 
fibres,  but  the  left  ventricle  has  many  more  than  the 
right.  Where  the  two  ventricles  are  joined,  they  form 
a  leptum  which  belongs  equally  to  both. 

There  is  this  likewife  peculiar  to  the  left  ventricle, 
that  the  fibres  which  form  the  innermofl  ftratum  of  its 
concave  fide,  form  the  outermoll  llratum  of  the  whole 
convex  fide  of  the  heart,  which  confequently  is  com- 
mon to  both  ventricles  ;  fo  that,  by  carefully  unravel- 
ling all  the  fibres  of  the  heart,  we  find  it  to  be  made 
up  of  two  bags  contained  in  a  third. 

The  anterior  or  right  ventricle  is  fomewhat  larger 
than  the  pofterior  or  left,  as  was  well  obferved  by-  the 
ancients,  and  clearly  demonflrated  by  M-  Helvetius. 
'J1iey  are  both  nearly  of  the  fame  length  in  men  ;  "  the 
left  is  foineiimes  a  little  longer  than  the  right,"  and  in 
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fome  fubjefts  they  end  exteriorly  in  a  kind  of  double 

All  the  fibres  are  not  direfted  the  fame  way,  though 
they  are  all  more  or  lefs  oblique  :  for  fome  end  toward 
the  right  hand,  others  toward  the  left,  fome  forward, 
fome  backward,  and  others  in  the  intermediate  places  ; 
fo  that,  in  unravelling  them,  we  find  that  they  crofs 
each  other  gradually,  fometimes  according  to  the  length 
of  the  heart,  and  fometimes  according  to  its  breadth. 

The  tubes  which  crofs  each  other  tranfverfely  are 
much  more  numerous  than  thofe  which  crofs  longitu- 
dinally ;  which  ought  to  be  taken  notice  of,  that  we 
may  redify  the  falfc  notions  that  have  been  entertained 
concerning  the  motion  of  the  heart;  namely,  that  it  is 
performed  by  a  contortion  or  twilling  like  that  of  a 
fcrew,  or  that  the  heart  is  fliortened  in  the  time  of  con- 
traclion,  and  lengthened  in  dilatation. 

The  fibres  which  compofe  the  inner  or  concave  fur-- 
face  of  the  ventricles  do  not  all  reach  to  the  bafis  ;  fome 
of  them  running  into  the  cavity,  and  there  forming  the 
flefhy  columns,  to  which  the  loofe  floating  portion  of 
the  tricufpidal  valves  is  faftened  by  tendinous  ropes. 

Befides  thefe  flefliy  pillars,  the  internal  fibres  form  a 
great  many  eminences  and  depreffions,  which  not  only 
render  the  inner  furface  of  the  ventricles  uneven,  but 
give  it  a  great  extent  within  a  fmall  compafs.  Some  of 
thefe  depreffions  are  the  orifices  of  the  venal  du6ts 
found  in  the  fubftance  of  the  ventricles,  which  have 
been  already  mentioned.  The  circumferences  of  the 
great  openings  at  the  bafis  of  the  heart  are  tendinous, 
and  may  be  looked  upon  as  the  common  tendon  of  all 
the  flefhy  fibres  of  which  the  ventricles  are  compofed. 

Vahula.  The  valves  at  the  orifices  of  the  ventricles 
are  of  two  kinds :  one  kind  allows  the  blood  to  enter 
the  heart,  and  hinders  it  from  going  out  the  fame  way  ; 
the  other  kind  allows  the  blood  to  go  out  of  the  heart, 
but  hinders  it  from  returning.  The  valves  of  the  firft 
kind  terminate  the  auriculje  ^  and  thofe  of  the  fecond 
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lie  in  the  openings  "of  the  great  arteries.  The  firfl:  are 
termed  fem'ilunar  ox  Jigmoidal  valves ;  the  others  triglo- 
chines^  tricufpidal,  or  mitral. 

The  triculpidal  valves  of  the  right  ventricle  are  fixed 
to  its  auricular  orifice,  and  turned  inward  toward  the 
cavity  of  the  ventricle.  They  are  three  triangular  pro- 
ductions, very  fmooth  and  poliftied  on  that  fide  which 
is  turned  towards  the  auricle  ;  and  on  the  fide  next  the 
cavity  of  the  ventricle,  they  have  feveral  membranous 
and  tendinous  expanfions,  and  their  edges  are  notched 
or  indented-  The  valves  of  the  auricular  orifice  of  the 
left  ventricle  are  of  the  fame  fliape  and  ftru6ture,  but 
they  are  only  two  in  number  ;  and,  from  fome  fmall 
refemblance  to  a  mitre,  they  have  been  named  7mtrales. 

Thefe  five  valves  are  very  thin,  and  faftened  by  feve- 
ral tendinous  ropes  to  the  flelhy  columnse  of  the  ven- 
tricles. The  cords  of  each  valve  are  fixed  to  two  pil- 
lars ;  and  between  thefe  valves  there  are  other  fmall 
ones  of  the  fame  figure.  They  may  all  be  termed  val- 
indiS  triaifpldes,  auriculares,  or  ve7iof<z  cordis. 

The  femilunar  valves  are  fix  in  number,  three  be- 
longing to  each  ventricle,  fituated  at  the  mouths  of  the 
great  arteries  ;  and  they  may  be  properly  enough  na- 
med vahida  arteriaks.  Their  concave  fides  are  turned 
toward  the  cavity  of  the  arteries,  and  their  convex  fides 
approach  each  other.  In  examining  them  with  a  mi- 
crofcope,  we  find  flefhy  fibres  lying  in  the  dupUcature 
of  the  membranes  of  which  they  are  compofed, 

They  are  truly  femilunar,  or  in  form  of  a  crefcent,; 
on  that  fide  by  which  they  adhere  :  but  their  loofe  ed- 
ges are  of  a  different  figure,  each  of  them  reprefenting 
two  fmall  crefcents ;  the  two  extremities  of  which  meet 
at  the  middle  of  this  edge,  and  there  form  a  kind  of 
fmall  papilla. 

The  aorta  in  general  The  great  artery  that  goes  out 
from  the  left  ventricle,  is  termed  aorta.   As  it  goes  out, 
it  turns  a  litde  toward  the  right  hand,  and  then  bends 
obliquely  backward,  to  form  what  is  called  aorta  do.- 
^    ^  fcendcns ; 
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fcendens ;  which  I  fliall  have  occafion  to  mention  again 
hereafter.  From  about  the  middle  of  the  convex  fide 
of  this  curvature  three  great  branches  arife,  which  fur- 
ni/h  an  infinite  number  of  ramifications  to  the  head 
and  upper  extremities  of  the  body  ;  as  the  defcending 
aorta  does  in  the  fame  manner  to  the  thorax,  abdomen, 
and  lower  extremities. 

The  arteria  pulmonaru  in  general.  The  trunk  of  the 
artery  which  goes  out  from  the  right  ventricle,  is  called 
arteria  fidmonaris.  This  trunk,  as  it  is  naturally  fitua- 
ted  in  the  thorax,  runs  firft  of  all  direftly  upward  for  a 
fmall  fpace ;  then  divides  laterally  into  two  principal 
branches,  one  for  each  lung ;  that  which  goes  to  the 
right  lung  being  the  longeft,  for  a  reafon  that  fhall  be 
given  hereafter. 

Auriculae.  The  auricles  are  mufcular  bags  fituatedat 
the  bafis  of  the  heart,  one  towards  the  right  ventricle, 
the  other  towards  the  left,  and  joined  together  by  an  in- 
ner feptum  and  external  communicating  fibres,  much  in 
the  fame  manner  with  the  ventricles ;  one  of  them  be- 
ing named  the  right  auricle,  the  other  the  left.  They 
are  very  uneven  on  the  infide,  but  fmoother  on  the 
outfide;  and  terminate  in  a  narrow,  flat,  indented  edge, 
reprefenting  a  cock's  comb,  or  in  fome  meafure  the  ear 
of  a  dog ;  "  this  properly  gets  the  name  of  auricky 
the  larger  and  fmooth  part  of  the  cavity  being  called fi- 
nus  venofus,  but  as  the  two  parts  make  one  general  ca- 
vity, the  name  of  auricle  is  commonly  applied  to  the 
whole."  They  open  into  thefe  orifices  of  each  ven- 
tricle, which  i^name  auricular  orifices;  and  they  are 
tendinous  at  their  opening,  in  the  fame  manner  as  the 
ventricles. 

The  right  auricle  is  larger  than  the  left ;  and  it  joins 
the  right  ventricle  by  a  common  tendinous  opening,  as 
has  been  already  obferved.  It  has  two  other  openings 
united  into  one,  and  formed  by  two  large  veins  which 
meet  and  terminate  there,  almoft  in  a  diVeft  line,  call- 
ed vena  cava  Juprior  and  inferior^   The  notched  edge 
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•of  this  auricle  terminates  obliquely  in  a  kind  of  obtufe 
point,  which  is  a  fniall  particular  produclion  of  the 
great  bag,  and  is  turned  toward  the  middle  of  the  bafis 
of  the  heart. 

The  whole  inner  furface  of  the  right  auricle  is  un- 
even, by  reafon  of  a  great  number  of  prominent  lines 
which  run  acrofs  the  fides  of  it,  and  communicate  witli 
each  other  by  fmaller  lines,  wliich  lie  obliquely  in  the 
interftices  between  the  former.  The  lines  of  the  firft 
kind  rcprefent  trunks,  and  the  other  fmall  branches  ia 
an  oppofite  direftion  to  each  other.  In  the  interftices 
between  thefe  lines,  the  fides  of  the  auricle  are  very 
thin  and  almoil  tranrpar.ent,  feeming  to  be  formed  mere- 
ly by  the  external  and  internal' coats  of  the  auricle 
joined  together,  efpecially  near  the  point. 

The  left  auricle  is  in  the  human  body  a  kind  of  muf- 
;  cular  bag  or  refervoir,  of  a  pretty  confiderable  thickncfs 
and  unequally  fquare,  into  which  the  four  veins  open 
called  vena  pidmonares ^  and  which  has  a  diftinft  appen- 
dix belonging  to  it,  like  a  third  hnall  auricle.  This  bag 
is  very  even  on  both  "  furfaces,  and  is  therefore  called 
ftnus  venofus;  but  to  diftinguifli  it  from  the  one  on  the 
right  fide,  it  is  called  finus  venofus  finiJlraP  How- 
ever, the  bag  and  appendix  have  but  one  common 
cavity  ;  and  therefore  may  dill  be  both  comprehended 
under  the  common  name  of  the  left  auricle.  In  men, 
the  fmall  portion  may  likewife  be  named  the  afpendl'^ 
of  the  left  auricle;  but  in  other  animals,  the  cafe  is  differ 
rent. 

This  fmall  portion  or  appendix  of  the  left  auricle  is 
of  a  different  ftrudure  from  that  of  the  bag  or  large 
portion.  Exteriorly,  it  refembles  a  fmall  oblong  bag, 
bent  different  ways,  and  indented  quite  round  the  ed- 
ges. Interiorly,  it  is  like  the  infide  of  the  right  auricle. 
The  whole  common  cavity  of  the  left  auricle  is  fmaller 
in  an  adult  fubjecl  than  that  of  the  right ;  and  the  flefliy 
fibres  of  this  left  auricle  crofs  each  other  obHqucly,  in 
flrata  differently  difpofed. 
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Arterits  &'  vena  coronaria.  Befides  the  great  com- 
jnon  veffels,  the  heart  has  veffels  peculiar  to  itfelf,  call- 
ed the  coronary  arteries  and  veins,  becaufe  they  in  fome 
meafure  crown  the  bafis  of  the  heart.  The  coronary  ar- 
teries, which  are  two  in  number;  go  out  from  the  be- 
ginning of  the  aorta,  and  afterwards  fpread  themfelves 
round  "the  bafis  of  the  heart,  to  the  fubllance  of  which 
they  fend  numerous  ramifications. 

The  exterior  courfe  of  the  veins  is  pretty  much  the 
fame  with  that  of  the  arteriesj;  but  they  end  chiefly  m 
the  right  auricle,  and  partly  in  the  right  ventricle-  They 
likewife  terminate  in  the  left  ventricle,  but  in  fmaller 
numbers ;  and  in  both  they  end  by  certain  venal  duds, 
which  open  into  the  foffulse  or  lacunae  already  taken, 
notice  of,  in  the  uneven  inner  fides  of  the  ventricles. 
There  are  likewife  lacunas  of  the  fame  kind  in  the  au- 
ricles between  the  prominent  lines  before- mentioned; 
and  in  the  great  bag  of  the  left  auricle,  we  find  likewife 
fmall  holes  which  feem  to  have  the  fame  ufe. 

There  are  feldom  more  than  two  arteries  ;  of  which 
one  lies  toward  the  right  hand,  the  other  toward  the 
left  of  the  anterior  third  part  of  the  circumference  of  the 
aorta.  The  right  coronary  artery  runs  in  between  the 
bafis  and  right  auricle,  all  the  way  to  the  flat  fide  of  the 
heart,  and  fo  goes  half  way  round.  The  left  artery  has 
a  like  courfe  between  the  bafis  and  left  auricle  ;  and  be- 
fore it  turns  on  the  bafis,  it  fends  off  a  capital  branch, 
which  runs  in  between  the  two  ventricles.  Another 
principal  branch  goes  off  from  the  union  of  the  two  ar- 
teries on  the  flat  fide  of  the  heart,  which  running  to  the 
apex,  there  joins  the  other  branch. 

The  coronary  veins  are  difl:ributed  exteriorly,  much 
in  the  fame  manner.  Their  trunk  opens  principally  in- 
to the  right  auricle  by  a  particular  orifice  furniflied 
with  a  femilunar  valve.  All  the  coronary  veins  and 
their  ramifications  communicate  with  each  otlier ;  fo 
that  if  we  blow  through  a  fmall  hole  made  in  ,any  of 
thcfe  branches,  having  firfl  comprefled  the  auricles  and 
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large  veffcls,  we  obferve  that  tlte  air  fwells  all  the  vef- 
ft-ls,  and  the  ventricles  likewife,  by  paffing  tliro'  the  due- 
tus  venofi. 

Particular  fituation  of  the  heart.  The  heart  lies  al- 
mofl:  tranfverlcly  on  the  diaphragm,  thegreatefl:  part  of 
it  being  in  the  left  cavity  of  the  thorax,  and  the  apex 
being  turned  toward  the  bony  extremity  of  the  fixth 
true  rib.  The  bafis  is  toward  the  right  cavity ;  and 
both  auricles,  efpecially  the  right,  reft  on  the  dia- 
phragm. 

The  origin  or  bafis  of  the  pulmonary  artery  is,  in  this 
natural  fituation,  the  highefl  part  of  the  heart  on  the 
forefide;  and  the  trunk  of  this  artery  lies  in  a  perpendi- 
cular plane,  which  may  be  conceived  to  pafs  between 
the  ftei'num  and  fpina  dorfi.  Therefore  fome  part  of  the 
bafis  of  the  heart  is  in  the  right  cavity  of  the  thorax  ; 
and  the  reft^  all  the  way  to  the  apex,  is  in  the  left  cavi- 
ty ;  and  it  is  for  this  reafon  that  the  mediaftinum  is 
turned  toward  that  fide. 

According  to  this  true  and  natural  fituation  of  the 
heart,  the  parts  commonly  faid  to  be  on  the  right  fide 
are  rather  anterior,  and  thofe  on  the  left  fide  pofte- 
rior ;  and  that  fide  of  the  heart  which  is  thought  to  be 
the  forefide  is  naturally  the  upper  fide,  and  the  back- 
fide  confequently  the  lower  fide. 

The  lower  fide  is  very  flat,  lying  wholly  on  the  dia- 
phragm;  but  the  upper  fide  is  a  little  convex  thro'  its 
whole  length,  in  the  direction  of  the  feptum  between 
the  ventricles.  And  it  may  be  proper  here  to  remark, 
that  tho*  commonly  received  terms  of  art  may  (till  be 
retained,  yet  it  is  neceilary  to  prevent  their  communi- 
cating falfe  ideas  to  thofe  who  have  not  had  an  oppor- 
tunity of  making  obfervations  themfelves,  or  of  being 
inftruded  by  others. 

Pericardium.  The  heart,  with  all  the  parts  belong- 
ing to  it,  is  contained  in  a  membranous  capfula  called 
■pericardium ;  which  is  in  fome  meafure  of  a  conical  fi- 
gure, and  much  bigger  than  the  heart.   It  is  not  fix- 
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ed  to  the  bafis  of  the  heart,  but  round  the  large 
veins  above  the  auricles  before  they  fend  off  the  ra- 
mifications, and  round  the  large  arteries  before  their 

divifions.  r  1       1     •  .T, 

The  pericardium  is  made  up  of  three  laminae ;  the 
middle  and  chief  of  which  is  compofed  of  very  fine  ten- 
dinous filaments,  clofely  interwoven,  and  croflmg  each 
other  in  different  dircdions.  The  internal  lamina  feems 
to  be  a  continuation  of  the  outer  coat  of  the  heart,  au- 
ricles, and  great  vefTels.  The  trunks  of  the  aorta  and 
pulmonary  artery  have  one  common  coat,  which  con- 
tains them  both  as  in  a  flieath,  and  is  lined  on  the  in- 
fide  by  a  cellular  fubftance,  chiefly  in  that  fpace  whicbi 
lies  between  where  the  trunks  are  turned  to  each  other, 
and  the  fides  of  the  iheath.  There  is  but  a  very  fmall 
portion  of  the  inferior  vena  cava  contained  in  the  peri- 
cardium. 

It  is  the  middle  lamina  which  chiefly  forms  the  peri- 
cardium ;  and  the  figure  of  this  bag  is  not  fimply  coni- 
cal, its  apex  or  point  being  very  round,  and  the  bafis 
having  a  particular  elongation  which  furrounds  the 
great  vefTels,  as  has  been  already  faid,  as  amply  as  the 
other  portion  furrounds  the  heart. 

The  pericardium  is  clofely  conneO:ed  to  the  dia- 
phragm, not  the  apex,  but  exaftly  at  that  place  which 
anfwers  to  the  fiat  or  lower  fide  of  the  heart ;  and  it  is 
a  very  difficult  matter  tofeparate  it  from  the  diaphragm 
in  dilfeftion.  This  adhering  portion  is  in  fome  meafure 
of  a  triangular  fhape,  anfwering  to  that  of  the  lower 
fide  of  the  heart ;  and  the  reft  of  the  bag  lies  upon  the 
diaphragm,  without  any  adhefion. 

The  internal  lamina,  or  common  covering,  as  it  may 
be  called  more  properly,  is  formed  by  the  duplicature 
of  the  mediaftinum.  It  adheres  to  the  proper  bag  of 
the  pericardium  by  the  intervention  of  the  cellular  fub- 
ftance in  that  duplicature,  but  leaves  it  where  the  pcri- 
eardium  adheres  to  the  diaphragm,  on  the  upper  fur- 
face 
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face  of  which  it  is  fpread,  as  being  a  continuation  of  the 
pleura. 

The  internal  lamina  is  perforated  by  an  infinite  num- 
ber of  very  fmall  holes,  through  which  a  ferous  fluid 
continually  tranfudes,  in  the  fame  manner  as  in  the  pe- 
ritouEeum.  This  fluid  being  gradually  collefted  after 
death,  makes  what  is  called  aqua  pericardii,  which  is 
found  in  confiderable  quantities  in  opening  dead  bo- 
dies  while  they  remain  frefli.  Sometimes  it  is  of  a 
reddifli  colour,  which  may  be  owing  to  a  tranfudation 
of  blood  through  the  fine  membrane  of  the , auricles. 

Ufe sin  general.  The  heart  and  parts  belonging  to  it 
are  the  principal  inftruments  of  the  circulation  of  the 
blood.  The  two  ventricles  ought  to  be  confidered  as 
two  fyringes  fo  clofely  joined  together  as  to  make  but 
pne  body,  and  furnifhed  with  fuckers  placed  in  con- 
trary diredions  to  each  other,  fo  as  that,  by  drawing 
one  of  them,  a  fluid  is  let  in,  and  forced  out  again  by 
the  other. 

The  heart  is  made  up  of  a  fubfl:ance  capable  of  con- 
traftion  and  dilatation.  When  the  flefliy  fibres  of  the 
ventricles  are  contracted,  the  two  cavities  are  leflTened 
in  an  equal  and  diretl  manner,  not  by  any  contor- 
tion or  twifling,  as  the  falfe  refemblance  of  the  fibres 
to  a  figure  of  8  has  made  anatomifts  imagine.  For 
if  we  confider  attentively  in  how  many  different  direc- 
tions and  in  how  many  places  thefe  fibres  crofs  each 
other,  as  has  been  already  obferved,  we  muft  fee  clear- 
ly, that  the  whole  ftrufture  tends  to  make  an  even,  di- 
reft,  and  uniform  contraction,  more  according  to  the 
breadth  or  thicknefs,  than  according  to  the  length  of 
the  heart,  becaufe  the  number  of  fibres  fituated  tranf- 
verfely,  or  almoft  traiifverfely,  is  much  greater  than  the 
number  of  longitudinal  fibres. 

The  flelhy  fibres  thus  contracted  do  the  oflice  of  fuck- 
ers, by  preiling  upon  the  blood  contained  in  the  ven- 
tricles ;  which  blood  being  thus  forced  toward  the  bafis 
of  the  heart,  prelfes  the  tricufpidal  valves  againlt  each 

other, 


Chap.II.         OF  THE  THORAX-  253 

other,  opens  the  femilunares,  and  rufhes  with  impe- 
tuofuy  through  the  arteries  and  their  ramifications,  as 
through  fo  many  elaftic  tubes. 

Syjlole.  The  blood  "thus  pufhed  on  by  the  contrac- 
tion of  the  ventricles,  and  afterwards  prefled  by  the  ela- 
ftic  arteries,  enters  the  capillary  velTels,  and  is  from 
thence  forced  to  return  by  the  veins  to  the  auricles, 
which  like  retirements,  porches,  or  antichambers,  re- 
ceive and  lodge  the  blood  returned  by  the  veins  during 
the  time  of ii  new  contradlion.  -This  contraftion  of  the 
heart  is  by  anatomifts  tttmQAfyJlole. 

Diajlole.  The  contra£lion  or  fyftole  of  the  ventricles,- 
ceafes  immediately,  by  the  relaxation  of  their  flefliy  fi- 
bres; and  inthattime  the  auricles  which  contain  the  ve- 
al blood,  being  cdntradted,  force  the  blood  through  the 
licufpidal  valves  into  the  ventricles,  the  fides  of  which 
are  thereby  dilated,  and  their  cavities  enlarged.  This 
dilatation  is  termed  diajlole. 

Circulation.  In  this  manner  does  the  heart,  by  the: 
.alternate  fyftole  and  diaftole  of  its  ventricles  and  au- 
ricles, pulh  the  blood  through  the  arteries  to  all  the 
parts  of  the  body,  and  receive  it  again  by  the  veins. 
This  is  called  the  circulation  of  the  blood,  which  is  carried 
on  in  three  different  manners. 

The  firft  and  mbft  univerfal  kind  of  circulation  is  that 
by  which  almoft  all  the  arteries  of  the  body  are  filled  by 
the  fyftole  of  the  heart,  and  the  greateft  part  of  the 
veins  evacuated  by  the  diaftole. 

The  fecond  kind  of  circulation  oppofite  to  the  firftj 
:s  through  the  coronary  veflels  of  the  heart,  the  arte! 
nes  of  which  are  filled  with  blood  during  the  dia- 
ftole of  the  ventricles,  and  the  veins  emptied  during  th^  • 
iyltole.  f  c 

The  third  kind  of  circulation  is  that  of  the  left  ven- 
tricle of  the  heart;  through  the  venal  duds  of  which 
a  fmall  quantity  of  blood  pafl^es,  without  going  through 
Of  Wood  '  "''"'■^^  remaining  mJfs 
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Befidesthefe  three  different  kinds  of  circulation,  there  . 
are  fonie  peculiarities  in  the  courfe  of  the  blood,  which' 
may  be  looked  upon  as  particular  circulations.  Such 
is  the  paffage  of  the  blood  through  the  liver,  fpleen, , 
corpora  cavernofa  of  the  parts  of  generation,  and  thro' 
the  cavernous  fmufes  of  the  ..ura  mater.    I  do  not 
here  examine  the  circulation  peculiar  to  the  foetus. 

§  6:  Pu/moneSi 

Situation  in  general  and  figure.  The  lungs  are  two- 
large  fpongy  bodies,  of  a  reddifh  colour  in  children, 
greyifh  in  adult  fubjefts,  and  bluifli  in  old  age  ;  fiUing 
the  whole  cavity  of  the  thorax,  one  being  feated  in 
the  right  fide,  the  other  in  the  left,  parted  by  the 
mediaftinum  and  heart ;  and  of  a  figure  anfwering  to- 
that  of  the  cavity  which  contains  them,  that  is,  convex 
next  the  ribs,  concave  next  the  diaphragm,  and  irre- 
gularly flatted  and  depreffed  next  the  mediaftinum  and 
heart. 

When  the  lungs  are  viewed  out  of  the  thorax,  they 
reprefent  in  fome  meafure  an  ox's  foot,  with  the  fore- 
part turned  to  the  back,  the  bac'k-part  to  the  fternumy 
and  the  lower  part  to  the  diaphragm. 

Divijion  and  figure  in  particular.  They  are  diftin- 
guifhed  into  the  right  and  left  lung  ;  and  each  of  thefe* 
into  two,  or  three  portions  called  Mf,  of  which  the 
right  lung  has  commonly  three,  or  two  and  a  half,; 
and  the  left  lung  two.  The  right  lung  is- generally 
larger  than  the  left,  anfwerably  to  that  cavity  of  the 
breaft,  and  to  the  obliquity  of  the  mediaftinum.^ 

At  the  lower  edge  of  the  left  lung,  there  is  an  indent-, 
ed  notch  or  finus  oppofite  to  the  apex  of  the  heart,, 
which  is  therefore  never  covered  by  that  lung  even  in- 
the  ftrongeft  iiifpirations,  and  confequently  the  apex  of 
-  the  heart  and  pericardium  may  always  ftrike  againft  the 
ribs :  the  lungs- not  furrounding  the  heart  in  the  man- 
ner 
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ner  commonly  taught.  This  fmus  is  expreflfed  in  Eu- 
ftachius's  tables.  •     1     a  n 

Struaure,  The  fubftance  of  the  lungs  is  almolt  all 
fpongy,  being  made  up  of  an  infinite  number  of  mem- 
branous cells,  and  of  different  forts_  of  yelfels  fpread 
among  the  cells,  in  innumerable  ramifications. 

Coats.  This  whole  mafs  is  covered  by  a  membrane 
continued  from  each  pleura,  which  is  commonly  faid  to 
be  double  ;  but  what  is  looked  upon  as  the  inner  mem- 
brane, is  only  an  expanfion  and  continuation  of  a  cel- 
lular fubftance,  which  fliall  be  fpoken  to  after  I  have 
defcribed  the  velTels  of  this  vifcus. 

Bronchia.    The  velTcls  which  compofe  part  of  the 
fubftance  of  the  lungs  are  of  three  or  four  kinds  ;  the 
air-veflels,  blood-veffels,  and  lymphatics,  to  which  we. 
may  add  the  nerves.    The  air-velTels  make  the  chief 
part,  and  are  termed  broncJna. 

Thefe  bronchia  are  conical  tubes^  compofed  of  an  in- 
finite number  of  cartilaginous  fragments,  like  fo  many 
irregular  arches  of  circles,  connected  together  by  a  li- 
gamentary  elaftic  membrane,  and  difpofed  in  fuch  a 
manner  as  that  the  lower  eafily  infinuate  themfelves, 
within  thofe  above  them. 

They  are  lined  on  the  infide  by  a  very  fine  mem- 
brane, which  continually  difcharges  a  mucilaginous, 
fluid ;  and  in  the  fubftance  of  the  membrane  are  a 
great  number  of  fmall  blood-veffels,  and  on  its  convex 
fide  many  longitudinal  lines,  which  appear  to  be  partly, 
fiefhy,  and  partly  made  up  of  an  elaftic  fubftance  of  an- 
other kind. 

The  bronchia  are  divided  in  all  diretllons  into  an  in- 
finite number  of  ramifications,  which  diminifh  gradually 
in  fize  ;  and  as  they  become  capillary,  change  their 
cartilaginous  ftrufture  into  that  of  a  membrane.  Be-, 
fides  thefe  very  fmall  extremities  of  this  numerous  fe- 
ries  of  ramifications,  we  find  that  all  the  fubordinate 
trunks  from  the  greateft  to  the  fmalleft,  fend  out  from 
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all  fides  a  vafl:  number  of  fliort  capillary  tubes  of  the' 
fame  kind. 

Veficidcz  bronchiaks.  Each  of  thefe  numerous  bron- 
chial tubes  is  widened  at  the  extremity,  and  thereby 
formed  into  a  fmall' membranous  cell  commonly  called 
a  vejicle  Thefe  cells  or  foUiculi  are  clofely  connecled' 
together  in  bundles ;  each  fmall  branch  producing  a 
bundle  proportionable  to  its  extent  and- the  number  of 
its  ramifications. 

Lobuli.  Thefe  fmall  veficular  or  cellulous  bundles 
are  termed  lobules and  as  the  great  branches  are  di- 
vided into  fmall  rami,-  fo  the  great  lobules  are  divided"^ 
into  feveral  fmall  ones.  The  cells  ot  veficles  of  each, 
lobule  have  a  free  communication  with  each  other,  but 
the  feveral  lobules  do  not  communicate  fo- readily. 

'  Interlobular  fubjlance.  The  lobules  appear  diftinftly 
to  be  parted  by  another  cellulous  fubftance,  which  fur- 
rounds  each  of  them  in  proportion  to  their  extent,  and 
fills  up  the  interflices  between  them.  This  fubftance" 
forms  likewife  a  kind  of  irregular  membranous  cellsy> 
which  are  thinner,  loofer,  and  broader,  than  the  bron- 
chial veficles. 

This  fubftance  is  difperfed  through  every  part  of 
the  lungs,  forms  cellulous  or  fpongy  vaginas,  which 
furround  the  ramifications  of  the  bronchia  and  blood- 
veffels,  and  is  afterwards  fpread  over  the  outer  fur- 
face  of  each  lung,  whei-e  it  forms  a-  kind  of  fine 
cellular  coat,  joined  to  the  general  covering-  of  that 
vifcus'. 

When  we  blow  into  this  interlobular  fubftance,  th© 
air  comprelfes  and  flattens  the  lobuli  ;  and  when  we 
blow  into  the  bronchial  veficles,  they  prefently  fwell  i 
and  if  we  continue  to  blow  with  force,  the  air  pafles  in- 
fenfibly  into  the  interlobular  fubftance.  We  owe  this 
obfervation  to  M.  Helvetius.  • 

Vafcular  texture.  All  the  bronchial  cells  are  fur- 
rounded  by  a  very  fine  reticular  texture  of  the  fmall 
extremities  of  arteries  ani  veins  which  communicate 
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^very  way  with  each  other.  The  greatefl  part  of  thi« 
admirable  flruftare  is  the  difcovery  of  the  illuftnous 
■Malpiffhi. 

Blood-ve(feb.  The  blood-velTels  of  the  lungs  are  of 
two  kinds  ;  one  common,  called  the  pulmonary  artery 
Mtid  veins ;  the  other  proper,  called  the  bronchial  arte- 
ties  and  veins. 

The  puhnonary  artery  goes  out  from  the  right  veri- 
.-tricle  of  the  heart :  and  its  trunk  having  run  directly 
upward  as  iiigh  as  the  curvature  of  the  aorta,  is  divided 
into  two  lateral  branches^  one  going  to  the  right  hand, 
called  the  right  pdmonary  artery  ;  the  other  to  the  left, 
.termed  the  Jeft  pulmonary  artery.  Thjs  right  artery  pafles 
^nder  the  curvature  of  the  aorta,  and  is  confequently 
longer  than  the  left.  They  both  run  to  the  lungs,  and 
are  difperfed  through  their  whole  fubftance  by  ramifica- 
tions nearly  like  thofe  of  the  bronchia,  and  lying  in  the 
fame  directions. 

The  pulmonary  veins  having  been  diftributed  thro' 
the  lungs  in  the  lame  manner,  go  out  on  each  fide,  by 
■two  great  branches  which  open  laterally  into  the  refer- 
voir  or  mufcular  bag  of  the  right  auricle. 

The  ramifications  of  thefe  two  kinds  of  velTels  in  the 
lungs,  aVe  furrounded  every  where  by  the  cellular  fub- 
flance  already  mentioned,  which  likewife  gives  them  a 
kind  of  vagina ;  and  the  rete  mirabile  of  Malpighi, 
defcribed  above,  is  formed  by  the  capillary  extremi- 
ties of  thefe  vcffels.  It  rruift  be  obferved,  that  the  ra- 
mifications of  the  arteries  are  more  numerous  and 
larger  than  thofe  of  the  veins,  which  in  all  other 
parts  of  the  body  exceed  the  arteries  both  in  number 
and  fize. 

Bronchial  arteries  and  veins.  Befides  thefe  capital 
blood-veffe Is,  there  are  two  others  called  the  bronchial 
artery  and  vein.  The  artery  has  become  very  famous 
of  late,  by  the  defcription  given  of  it  by  M.  Ruyfgh. 
'4"hc  vein  was  doubted  of  for  fome  time  j  but  it  exills 
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as  really  as  the  artery,  and  may  be  eafily  dcmon- 
ftrated. 

Thefe  two  veffels  are  very  fmall^  appearing  only 
like  very  fine  arteries  and  veins  coming  from  the  aor- 
ta, vena  cava,  and  their  branches,  in  the  manner  al. 
ready  faid  in  the  defcription  of  the  arteries  and  veins ; 
and  they  feem  to  have  no  other  ufe  but  that  of  nou- 
rifhing  the  lungs. 

The  varieties  in  the  origins  of  the  bronchial,  arteries 
and  veins,  efpecially  of  the  arteries,  their  communica- 
tions or  anaftomofes  with  each  other  and  with  the 
neighbouring  veffels,  and  above  all,  the  immediate  an- 
aftomofis  of  the  bronchial  artery  with  the  common  pul- 
monary  vein,  are  of  fo  great  confequence  in  the  prac- 
tice of  phyfic,  that  it  will  be  proper  to  repeat  here  what 
I  have  faid  about  them  elfewhere,  that  the  attention  of 
the  readers  may  not  be  diverted  by  being  obliged  to 
turn  to  another  place  of  this  work. 

The  bronchial  arteries  come  fometimes  from  the  an- 
terior part  of  the  aorta  defcendens  fuperior,  fome- 
times from  the  firfl  intercoftal  artery,  and  fometimes 
from  one  of  the  oefophagasEe.  They  go  out  fometimes 
feparately,  toward  each  lung  ;  fometimes  by  a  fmall 
common  trunk,  which  afterwards  divides  to  the  right 
and  left,  near  the  bifurcation  of  the  afpera  arteria  here- 
after to  be  defcribed,  and  follow  ramifications  of  the 
bronchia. 

The  left  bronchial  artery  comes  pretty  frequently 
from  the  aorta;  and  the  right,  from  the  fuperior  inter- 
coftal  on  the  fame  fide,  becaufe  of  the  fituation  of  the 
aorta.  There  is  likewife  another  which  arifcs  from  the 
aorta  pofteriorly  near  the  fuperior  intercoftal,  and  above 
the  anterior  bronchialis. 

The  bronchial  artery  gives  off  a  fmall  branch  to  the 
auricle  of  the  heart  on  the  fame  fide,  which  communi- 
cates immediately  with  the  coronary  artery. 

Sometimes  one  bronchial  artery  gives  origin  to  fe- 
veral  fuperior  intercoftales  5  and  fometimes  feveral 

bron- 


Chap.n.  '       OF  THE  THOUAX. 


broncliial  arteries  fend  off  feparately  the  fame  number 
of  intcrcoftals. 

The  bronchial  veins,  as  well  as  arteries,  were 
known  to  Galen.  Thefc  veins  are  fometimes  branches 
of  the  azygos,  coming  from  the  upper  part  of  the  cur- 
vature or  arch.  The  left  vein  is  fometimes  a  branch 
•of  the  common  trunk  of  the  intercoitales  of  the  fame 
■fide  ;  and  fometimes  both  veins  are  branches  of  thegut- 
turalis. 

Nervi.  The  lungs  have  a  great  many  nerves  diftri- 
buted  through  them  by  filaments  which  accompany  the 
•ramifications  of  the  bronchia  and  blood-velTeis,  and  are 
'fpread  on  the  cells,  coats,  and  all  the  membranous 
■  parts  of  the  lungs.  The  nervi  fympathetici  medii  and 
■majores,  commonly  called  the  nerves  of  the  eighth  pair- 
ox  the  inter cojlals,  form  behind  each  lung  a  particular 
intertexture,  called /j/^a-wj  pulmonaris^  from  whence  ner- 
vous filaments  go  out,  which  communicate  with  the 
plexus  cardiacus  and  ffomachicus. 

Vafa  lymphatica-  On  the  furface  of  the  human 
iungs,  between  the  external  and  cellular  coat,  we  ob- 
ferve  fomething  that  looks  like  lymphatic  veffels ;  but 
we  ought  to  take  care  not  to  miltake  for  fuch  veffels  a 
tranfparent  reticular  fubffance  obfervable  on  the  fur- 
face  of  the  lungs  after  blowing  ftrongly  into  the  lobu- 
li ;  this  appearance  being  entirely  owing  to  the  air 
which  paifes  through  the  bronchial  veficles  into  the  in- 
terlocular  cells,  and  which,  by  leparating  a  certain 
number  of  lobuli,  fipds  room  to  lodge  between  them. 
The  true  lymphatic  veffels  of  the  lu  ,gs  are  moll  vifible 
in  brutes ;  and  in  a  horfe  particularly,  I  have  obferved 
one  of  thefe  veffels  to  run  along  a  great  part  of  one 
edge  of  the  lungs. 

Ligaments.  Under  the  root  of  each  lung,  that  is, 
under  that  part  formed  by  the  fubordinate  trunk  of 
pulmonary  artery,  by  the  trunks  of  the  pulmonary 
•veins,  and  by  the  trunk  of  the  bronchia,  there  is  a 
pretty  broad  membranous  ligament  which  ties  the  po- 
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fterior  edge  of  each  lung  to  the  lateral  parts  of  the  ver- 
tebrae of  the  back,  from  that  root  »ll  the  way  to  the 
diaphragm. 

Trachea  arteria.  The  bronchia  already  dcfcribed,  arc 
branches  or  ramifications  of  a  large  canal,  partly  carti- 
laginous, and  partly  membranous,  called  trachea  or  a- 
Jpera  arteria.  It  is  fituated  anteriorly  in  the  lower  part  . 
ot  the  neck,  from  whence  it  runs  down  into  the  the-* 
rax  between  the  two  pleurae,  through  the  upper  fpace 
left  between  the  duplicature  of  the  mediaftinum,  be- 
hind the  thymus. 

Having  reached  as  low  as  the  curvature  of  the  aprta, 
it  divides  into  two  lateral  parts,  one  toward  the  right 
hand,  the  other  toward  the  left,  which  enter  the  lungs, 
and  are  diftributed  through  them  in  the  manner  alrea- 
dy faid.  rhefe  two  branches  are  called  bronchia  ;  and 
that  on  the  right  fide  is  fhorter  than  that  of  the  left, 
whereas  the  right  pulmonary  artery  is  the  longeft. 

The  trachea  is  made  up  of  fegments  of  circles  of  car- 
tilaginous hoops,  difpofed  in  fuch  a  manner  as  to  form 
a  canal  open  on  the  back-parr,  the  cartilages  not  going 
quite  round ;  but  this  opening  is  filled  by  a  foft  glan- 
'duhr  membrane,  which  completes  the  circumference  of 
the  canal. 

Each  circle  is  about  the  twelfth  part  of  an  inch  in 
breadth,  and  about  a  quarter  of  that  fpace  in  thicknefs. 
Thtir  extremities  are  round  ;  and  they  are  fituated  ho- 
rizontally above  each  oth^r,  fmall  interftices  being  left 
between  them,  and  the  lower  edge  of  the  fuperior  feg- 
ments being  turned  toward  the  upper  edge  of  thofe  next 
below  them. 

They  are  all  connefted  by  a  very  ftrong  elaftic  mem- 
branous ligament  fixed  to  their  edges.  I  have  obferved 
the  firll  three  fegments  united  into  one  bent  alternately 
in  two  different  places  according  to  its  breadth.  Some- 
times two  are  continuous  in  the  fame  manner. 

The  canal  of  the  afpera  arteria  is  lined  on  the  infide 
by  a  particular  membrane,  which  appears  to  be  partiy 
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trachea  againft  the  acrimony  of  the  air  which 

breathe.  '        ,  ,    1    i-  j-r 

This  fluid  comes  from  fmall  glandular  bodies  dilper- 
fed  through  the  fubftance  of  the  membrane,  but  efpe- 
.ciallv  from  glands  fomething  larger  than  the  former, 
which  lie  on  the  outer  or  pofterior  furface  of  that  ftrong 
membrane  by  which  the  circumference  of  the  canal 
is  completed.  The  fame  ftrudure  is  obfervable  in  the 
ramifications  of  the  trachea  from  the  greateft  to  the 

fmalleft.  ^.  ^ 

All  the  veflels  of  which  the  lungs  are  chiefly  com- 
pofed,  that  is,  the  air-veflels  or  bronchia,  and  the 
blood -veflfels,  or  the  pulmonary  andbronchial^  arteries 
and  veins,  accompany  each  other  through  this  whole 
vifcus. 

They  are  difpofed  commonly  in  fuch  a  manner,  even 
to  the  lafl:  ramifications,  as  that  a  fubordinate  trunk  or 
branch  of  the  bronchia  lies  between  the  like  trunks 
or  branches  of  the  pulmonary  artery  and  vein  ;  the 
bronchial  veflels  being  immediately  joined  to  the  bron- 
chia. In  fome  places  thefe  three  kinds  of  veflfels  touch 
each  other  in  fuch  a  manner  as  to  leave  a  triangular 
fpace  in  the  middle. 

The  bronchia  are  divided  into  a  very  great  number 
oi  ramifications ;  and  the  lafl:  rami  are  the  pedicles  or 
footftalks  of  the  fmall  lobuli.  All  the  lobuli  are  angu- 
lar, oblong,  broad,  thin,  &c.  The  footfl:alks  fend  out 
other  fmaller  membranous  pedicles,  which  are  very 
fliort,  and  terminate  in  the  bronchial  veficlesor  cefls,  of 
which  they  are  continuations.  The  fubordinate  trunks 
and  rami  detach  a  great  number  of  thefe  pedicles  from 
their  convex  furface. 

When  we  blow  into  the  lungs,  the  bronchial  cells 
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of  round  veficlcs ;  and  from  this  appearance,  all  the 
bronchial  cells  have  got  the  name  of  vcficles^  though 
they  arc  all  angular,  except  thofe  which  I  have  now 
mentioned. 

"When  we  examine  a  lung  without  blowing  it  up,  we 
find.that  the  cartilaginous  legments  of  the  bronchia  lie 
fo  near  as  to  be  engaged  in  each  oth^r ;  and  in  draw- 
ing out  any  portion  of"  the  bronchia  by  the  two  ends, 
thefe  fegments  are  parted  ;  and  the  whole  canal  is  in- 
creafed  in  length ;  but  it  contracts  again,  by  means  of 
its  elaftic  membrane,  as  foon  as  that  force  is  taken  off. 

When  we  open  lengthwife  any  portion  of  the  pul- 
monary artery  and  vein  in  the  fame  lung,  we  meet  with 
a  great  number  of  tranfverfe  rugae,  which  are  deftroyed 
when  thefe  velTels  arc  elongated.  This  is  an  obfervation 
made  by  M.  Helvetius. 

By  virtue  of  this  ftrufture,  all  the  ramifications  both 
of  the  bronchia  and  pulmonary  arteries  and  veins,  have 
conftantly  the  fame  dire6:ion,  whether  the  lung  be 
inflated  or  coliapfed ;  and  they  contract  in  length, 
without  being  either  contorted  or  folded.  In  expi- 
ration thefe  velTels  are  elongated,  and  fliortcned  in  in- 
fpiration. 

Ihefe  three  velTcls  lie  in  a  fort  of  cellular  vagina, 
which  accompanies  all  their  ramifications;  and  is  a  con- 
tinuation of  their  interlobular  cells,  or  cellular  fub- 
ftance  in  the  interRices  of  the  lobuli.  The  pellicula 
which  compofe  it,  are,  however,  there  difpofed  in 
a  more  regukr  manner,  and  more  longitudinally,  than 
in  other  places,  and  thereby  appear  to  forma  true  va- 
■gina. 

When  we  blow  through  a  pipe  introduced  fo  tar  as 
to  touch  immediately  a  trunk  of  the  blood-velfels  or 
bronchia,  the  air  runs  at  firft  through  all  the  cells  that 
iie  neareft  that  trunk  or  its  branches  ;  but  if  we  conti- 
nue to  blow,  it  infinuates  itfelf  through  the  whole  mter- 
iobular  fubftance. 

Bronchial  glands.    At  the  angle  of  the  firft  ramifica- 
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tion  of  the  trachea  arteria,  we  find  on  both  the  fore  and 
back  fides,  certain  foft,  roundifh,  glandular  bodies,  of 
a  bluifh  or  blackifli  colour,  and  of  a  texture  partly  like 
that  of  the  thymus  already  defcribed,  and  partly  like 
that  of  the  glandula  thyroides,  of  which  hereafter. 
There  are  other  glands  of  the  fame  kind  at- the  origin 
of  each  ramification  of  the  bronchia,  but  they  decreafe 
proportionably  in  number  and  fize.  They  are  fixed  im- 
mediately to  the  bronchia,  and  covered  by  the  interlo- 
bular fubftance;  and  they  feem  to  communicate  by 
fmall  openings  with  the  cavity  of  the  bronchia. 

The  trachea  has  feveral  coats,  as  has  been  already  ob- 
ferved.  The  outermoft  or  common  covering  furrounds 
that  part  of  the  trachea  which  lies  in  the  thorax ;  but 
out  of  the  thorax,  this  firfh  coat  is  derived  from  the 
aponeurotic  expanfions  of  the  mufcles  of  the  neck, ;  and 
it  is  between  this  and  the  following  covering  that  the 
glands  already  mentioned  are  fituated. 

The  fecond  is  a  proper  coat,  being  a  continuation  of 
the  cellular  covering  of  the  lungs  j  and  the  pellicula 
thereof  nearefl  the  cartilaginous  fegments,  ferve  them 
for  an  external  perichondrium.  The  third  membrane 
lies  on  the  infide,  adhering  clofely  to  the  fame  cartila- 
ges, and  fupplying  to  thefe  the  place  of  an  internal  pe- 
richondrium. 

The  fourth  membrane  is  that  which  completes  the 
circumference  of  the  cartilaginous  circles  of  the  trachea. 
It  confifts  chiefly  of  two  laminge  or  ftrata,  partly  mufcu- 
lar  and  partly  tendinous  ;  the  external  or  pofterior  la- 
mina being  made  up  of  longitudinal  fibres  ;  and  the  in- 
ternal, or  anterior,  of  tranfverfe  fibres.  This  mem- 
brane is  perforated  by  the  fmall  duds  of  the  above- 
mentioned  glands,  which  difcharge  a  fluid  when  prefs- 
ed;  and  being  examined  through  a  microfcope  they  ap- 
pear veficular  or  foUiculous,  much  like  that  of  the  fto- 
mach. 

The  ligaments  between  the  cartilaginous  circles  are 
very  ftrong  and  elaftic ;  and  each  of  theru  is  confined 
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to  two  cartilages,  without  communicating  with  any  of 
the  reft  ;  being  fixed  to  the  edges  of  thefo  cartilages, 
much  in  the  fame  manner  as  the  intercoftal  mufcles  are 
inferted  in  the  ribs. 

As  the  bronchia  penetrate  into  the  fubftance  of  the 
lungs,  they  gradually  lofe  their  cartilages ;  but  the 
mui'cular  lines  or  columnse  of  M.  Morgaj^ni  appear  as 
much,  and  fometimes  more  than  before.  The  two  planes 
above-mentioned  continue  likewife  to  be  vifible ;  and 
we  obferve  very  diftindlly,  fometimes  even  without  a 
microfcope,  a  great  many  fmall  holes  in  the  pellicles  of 
the  lobuli,  and  bronchial  veficles  or  cells,  which  open 
from  within  outwards. 

Ufes.  Refpiration  is  performed  by  organs  of  two 
kinds,  one  of  which  may  be  looked  upon  as  a6live,the 
other  as  paffive.  The  lungs  are  of  the  fecond  kind,  and 
the  firft  comprehends  chiefly  the  diaphragm  and  inter- 
coftal mufcles 

As  foou  as  the  intercoftal  mufcles  begin  to  contract, 
the  arches  of  the  ribs  are  raifed  together  with  the  fter- 
num,  and  placed  at  a  greater  diftance  from  each  other  ; 
by  which  meatis  the  cavity  of  the  thorax  is  enlarged  on. 
the  two  lateral  and  anterior  fides. 

At  the  fame  inftant  the  diaphragm  is  flatted  or 
brought  toward  a  plane  by  two  motions,  which  are  ap- 
parently contrary  that  is,  by  the  contraction  of  the 
diaphragm,  and  the  dilatation  of  the  ribs  in  which  it  is 
inferted.  The  external  furface  of  the  thorax  being 
thus  in  a  rtianner  increafed,  and  the  cavity  of  the  bron- 
chia being  at  the  fame  time,  and  by  the  fame  means, 
lefs  refifted  or  preffed  upon,  the  ambient  air  yields  to 
the  external  preflure,  and  infinuates  itfelf  into  all  the 
places  where  the  preflure  is  diminiftied  ;  that  is,  into 
the  afpera  arteria,  and  into  all  the  ramifications  of  the 
bronchia,  all  the  way  to  the  veficles.  This. is  what  is  ^ 
called  infpiration. 

This  motion  of  infpiration  is  inftantaneous,  and  cea- 
fes  in  a  moment  by  the  relaxation  of  the  intercoftal 
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mufcles  J  the  elaftie  ligaments  and  cartilages  of  the  ribs 
bringing  them  back  at  the  fame  time  to  their  former 
fituation.  This  motion  by  which  the  ribs  are  deprefTed 
and  brought  nearer  to  each  other,  is  termed  expira-^ 
Hon. 

The  pulmonary  arteries  and  veins  which  accompany 
the  bronchia  through  all  their  ramifications,  and  fur- 
round  the  veficles,  tranfmit  the  blood  through  their 
narrow  capillary  extremiiies,  and  thereby  change  or 
modify  it,  at  leaft  in  three  different  manners. 

The  firfl:  change  or  modification  which  the  blood  un- 
dergoes in  the  lungs,  is  to  have  the  cohefions  of  its  parts 
broken,  to  be  attenuated,  pounded,  and,  as  it  were, 
reduced  to  powder.  The  fecond  is,  to  be  deprived  of 
a  certain  quantity  of  ferum,  which  tranfpires  through 
the  lungs,  and  is  what  we  commonly  call  the  breath. 
The  third  is,  to  be  in  a  manner  reanimated  by  the  im- 
preflion  of  the  air,  whether  the  whole  body  of  the  air 
enters  the  blood,  whether  the  common  air  is  only  the 
vehicle  of/ome  finer  parts  which  are  conveyed  to  it,  or 
whether  the  air  only  comprefTes  and  fhakes  the  blood 
as  it  palTes  round  the  bronchial  veficles  in  the  reticular 
capillary  extremities  of  the  veflels. 

The  cartilages  .of  the  afpera  arteria  and  bronchia 
ferve  in  general  to  compofe  a  canal ;  the  fides  of  which 
will  not  fink  in  or  fubfide  by  compreffion,  but  will  ne- 
verthelefs  yield  to  certain  preffures  and  impulfcs  with- 
out breaking.  As  thefe  cartilages  are  not  complete 
circles  or  rings,  and  as  their  circumferences  are  com- 
pleted by  elaitic  membranes,  they  allow  of  thofe  dila- 
tations and  contradions  which  modulate  the  voice  ;  and 
as  they  are  conneded  by  elaftie  ligaments  of  a  confider- 
able  breadth,  the  alternate  elongation  and  contradion 
of  the  bronchia  is  facilitated  in  the  motions  of  refpira- 
tion.  ^ 

The  larynx  is  commonly  looked  upon  as  the  up- 
per part  of  the  afpera  arteria  :  but  we  have  already  de- 
icnbed  it  m  the  preceding  chapter  of  the  Head,  with 
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which  it  has  ?  particular  conneaion  in  relation  to  the 
tongue. 

§  7.  Oefopbagus. 

Sliuat'ion  and Jigure.  The  oefophagus  is  a  canal  partly 
mufcular  and  partly  membranous,  fituated  behind  the 
trachea  arteria,  and  before  the  vertebrae  of  the  back, 
froni  near  the  middle  of  the  neck  down  to  the  lower 
part  of  the  thorax  ;  from  whence  it  paffes  into  the  ab- 
domen through  a  particufar  hole  of  the  fmall  or  infe- 
rior mufcle  of  the  diaphragm,  and  ends  at  the  upper 
orifice  of  the  ftomach. 

Struflure  and  coats.  It  is  made  up  of  feveral  coats 
almofl:  in  the  fame  manner  as  the  ftomach,  of  which  it 
is  tjie  continuation.  The  firfl:  coat,  while  in  the  tho- 
rax, is  formed  only  by  the  duplicature  of  the  pofterior 
part  of  the  mediaftinum,  and  is  wanting  above  the 
thorax  and  in  the  neck,  where  the  outer  coat  of  the 
cEfophagus  is  only  a  continuation  of  the  cellular  fub- 
ftance  belonging  to  the  neighbouring  parts. 

Thefecond  coat  is  mufcular,  being  made  up  of  feve- 
ral ftrata  of  flefhy  fibres.  The  outermoft  are  moftly 
longitudinal ;  bu  t  they  are  not  a'll  continued  from  one 
end  of  the  canal  to  the  other.  The  following  ftrata  are 
obliquely  tranfverfe,  and  the  innermoft  are  turned  a 
little  obliquely  the  contrary  way.  They  crofs  each 
other  irregularly  in  many  places,  but  are  neither  fpiral 
nor  annular. 

The  third  is  termed  the  nervous  coat^  and  is  like  that 
of  the  ftomach  and  inteftines.  It  is  difterently  folded 
or  plaited,  according  to  its  length,  being  much  wider 
than  the  mufcular  coat ;  and  it  is  furrounded  by  a  whi- 
tifti,  foft,  fine  filamentary  fubftance,  like  a  kind  of 
cotton,  which,  when  fteeped  in  water,  fwells  and  grows 
thicker. 

The  fourth  or  innermoft  coat  refembles  in  fome  mea- 
fure  that  of  the  inteftines ;  except  that,  inftead  of  the 
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villi,  it  has  fmall  and  very  fhort  papillae.  It  is  folded 
lengthwife  like  the  third  coat ;  fo  that  the  oefophagus, 
when  cut  acrofs,  reprcfents  one  tube  within  ariother. 
Through  the  pores  of  this  coat,  a  vifcid  lympha  is  con- 
tinually difcharged. 

The  oefophagus,  from  its  very  beginning,  turns  a 
little  to  the  left  hand,  and  naturally  runs  along  the  left 
extremities  of  the  cartilages  of  the  afpera  arteria.  The 
thyroid  gland,  and  thole  which  lie  behind  the  middle  of 
the  oefophagus,.  are  defcribed  in  another  place.  The 
pharynx  and  the  farynx  have  been  already  defcribed 
in  the  preceding  chapter. 

§  5.  Du&iis  Thoracicuf^.  ' 

The  thoracic  duct  is  a  thin  tranfparent  canal,  which 
runs  up  from  the  receptaculum  chyli  along  the  fpina 
dorfi,  between  the  vena  azygos  and  aorta,  as  high  as 
the  fifth  vertebra  of  the  back,  or  higher.  From  thence 
it  palTes  behind  the  aorta  toward  the  left  hand,  an4 
afcends  behind  the  left  fubclavian  vein,  where  it  termi- 
nates, in  Tome  fubjecls,  by  a  kind  of  veficula,  in  others 
by  feveral  branches  united  together,  and  opens  into 
the  back-fide  of  the  fubclavian  vein  near  the  outfide  of 
the  internal  jugular.  , 

This  canal  is  plentifully  furniflied  with  femilunar 
valves  turned  upward.  Its  opening  into  the  fubclavian 
vein  in  the  human  body,  is,  in  the  place  of  valves,  co- 
vered by  feveral  pelliculse,  fo  difpofed  as  to  permit  the 
entrance  of  the  chyle  into  the  vein,  and  hinder  the 
blood  from  running  into  the  duft.  It  is  fometimes 
double,  one  lying  on  each  fide;  and  fometimes  it  is  ac- 
companied by  appendices,  called  famfiniformes. 


CHAP. 


94^ 


OF  THE  ABDOMEN. 


Part  VL 


CHAP.  III. 


Of  the  Abdomen; 


HE  whole  fore-part  of  the  abdomen  forms  an  ob- 


1  long  convexity  like  an  oval  vault,  more  or  lefs 
prominent  in  the  natural  ftate,  in  proportion  to  the 
quantity  of  fat  upon  it  and  of  food  contained  in  it,  or 
to  the  different  degrees  of  pregnancy  in  women.  The 
hypogaftric  and  umbilical  regions  are  more  fubjeft  to 
thefe  varieties  than  the  epigaftric  region. 

On  the  fides,  between  the  hypochondria  and  olTa 
ilium  or  hnunch,  the  abdomen  is  commonly  a  little  con- 
trafted ;  and  backward,  about  the  middle  of  the  regie 
lumbaris^  it  is  gently  depreffed^  forming  a  kind  of 
tranfverfe  cavity,  anfwering  to  the  natural  incurvation 
of  the  lumbar  portion  of  the  fpina  dorfi. 

This  anterior  convexity,  and  pofterior  cavity,-  change 
as  we  fit,  ftand,  kneel,  he  at  our  full  length,  or  with 
the  thighs  bent ;  and  thefe  variations  depend  on  the 
particular  fituation  of  the  olfa  innominata  in  thefe  dif'^ 
fercnt  poflures. 

In  (landing,  the  convexity  of  the  belly,  and  cavity 
of  the  loins,  are  more  confiderable  than  in  mod  othet 
fituations ;  for  then  the  lower  extremity  of  the  os  fa- 
crum  is  turned  very  far  back,  and  confequently  the  os 
pmbis  very  much  down.  In  this  fituation  of  the  pelvis, 
the  inteftines  fall  naturally  forward,  and  thus  increafe 
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the  convexity  of  the  abdomen  ;  and  as  the  vertebrjfi  of 
the  loins  are  very  much  bent  at  the  fame  time,  the  ca-  , 
vity  in  that  place  muft  likewife  be  very  confiderable. 

In  kneeling,  the  offa  pubis  are  ftill  lower  than  when 
we  ftand:  and  this  not  only  increafes  the  hollow  of  the 
loins,  and  throws  the  abdomen  and  its  vifcera  more 
out-vard  or  forward,  but  alfo  in  fonie  meafure  drains 
the  abdominal  mufcles  j  which  is  fo  uneafy  to  fome  per- 
fons,  as  to  cauie  them  to  faint  away. 

This  depreffion  of  the  os  pubis  in  kneeling  depends 
partly  on  the  tenfion  of  the  two  mufculi  refti  ant^riores  j 
the  lower  tendons  of  which  are,  in  this  fituation,  drawn 
with  violence  under  the  condyloide  pulley  of  the  os  fe- 
moris. 

When  we  fit  in  the  common  manner,  that  is,  with 
the  thighs  ftretched  out  in  a  plane  parallel  to  that  of  the 
feat,  the  convexity  of  the  belly  and  hollow  of  the  loins 
diminifh. 

For  the  pelvis  being  in  this  fituation  fupported  on 
the  tubercula  ifchii,  and  thefe  tubercles  being  very  near 
the  fore-part  of  the  pelvis,  the  trunk  of  the  body  pref- 
ling  on  the  os  facrum  muft  lower  the  pelvis  behind, 
and  raife  it  before. 

When  we  lie  upon  the  back  at  full  lengthy  and  with 
the  thighs  extendedi,  the  belly  is  lefs  convex,  but  more 
ftretched  and  hard  ;  whereas,  v.  hen  the  thighs  are  bent, 
it  is  foft  and  lax.  In  this  fituation,  the  regio  lumbaris 
is  almoft  flat,  and  very  little  depreffed. 

When  we  lie  on  the  back,  and  raife  the  head,  or  en- 
deavour to  raife  it,  we  feel  a  tenfion  in  the  fore-part  of 
the  abdomen,  which  increafes  in  proportion  to  the 
force  we  ufe  in  raifing  the  head. 

Thefe  varieties  of  the  external  conformation  of  the 
abdomen  have  a  near  relation  to  fo  great  a  number  of 
other  phenomena  in  the' animal  ceconomy  of  the  hu- 
man body,  that  it  would  require  a  whole  volume  to 
explain  all  the  particulars  thereof:  neither  are  details  of 
this  kind  very  proper  in  a  work  defigned  to  be  purely 
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anatomical ;  In  which,  confequently,  our  main  bufmefs 
is  to  give  a  full  and  accurate  defcription  of  the  true 
ftrufture  of  the  parts,  and  only  to  point  out  in  general 
their  principal  ufcs. 

Integuments  of  the  abdomen.  The  anterior  portion  of 
it  is  not  only  thinner  and  more  compad  than  the  po- 
fterior,  as  has  been  already  obferved,  but  it  has  this 
likewife  peculiar  to  it,  that  it  may  be  naturally  increa- 
fed  very  much  in  breadth,  and  fometimes  in  a  very  ex- 
traordinary manner,  without  lofmg  any  thing  of  its 
thicknefs,  in  proportion  to  what  it  gains  in  breadth. 

This  peculiarity  likewife  belongs  to  the  epidermis. 
I  here  fpeak  only  of  what  is  obfervable  in  the  natural 
ftate  of  corpulency  or  pregnancy ;  but  I  have  not  a* 
yet  been  able  to  difcover  what  it  is  in  the  texture  or 
iirufture  of  the  Ikln  and  epidermis,  on  which  this  pe- 
culiarity depends.  All  that  I  have  been  able  to  remark 
about  it  was  in  the  dead  body  of  a  woman,  whofe  belly 
was  contracted  and  fallen ;  namely,  that  on  the  furface 
of  the  Ikin  there  was  a  great  number  of  lozenges  difpo- 
fed  in  a  reticular  manner. 

The  marks  of  thefe  fuperficial  lozenges  were  in  the 
epidermis.  They  were  compofed  of  feveral  fine  lines, 
which  all  together  extended  to  a  fenfible  breadth.  The 
areas  or  melhes  of  thefe  lozenges,  which  feemed  to  be 
about  the  fixth  part  of  an  inch  in  breadth,  were  very 
flat  and  thin. 

In  the  manner  in  which  Steno  ufed  to  open  bodies, 
by  making  two  longiiudinal  incifions  in  the  integu- 
ments, and  fo  leaving  a  middle  band  made  up  of  the  Ikirt 
and  fat  in  tlieir  true  places,  it  is  eafy  to  demonftrate  the 
union  of  the  aponeurotic  or  tendinous  produdions  with 
the  arteries,  veins  and  nerves,  in  order  to  form  the 
ikin  of  the  abdomen  ;  and  the  llime  ufe  might  be  made 
of  this  method  in  other  parts  of  the  fldn,  as  I  fliallfliow 
in  another  place. 

The  cells  of  the  membrana  adipofa,  which  covers  the 
convex  part  of  the  abdomen,  are  difpoled  in  a  very  re- 
gular 
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eular  manner,  as  I  difcovered  by  that  method  of  open- 
ing bodies,  which  I  have  always  made  ufe  of,  both  ia 
my  pubHc  and  private  courfes.  This  method  is  to 
make  two  oblique  incifions  in  the  integuments,  front 
the  navel  to  the  groins,  and  to  feparate  this  angular 
portion  of  the  integuments,  and  throw  it  down  over  the 
pans  of  generation,  that  they  may  be  covered  during 
the  demonftration. 

This  triangular  portion  being  thus  inverted,  there 
appears  on  the  inner  furface  of  the  membrana  adipofa  a 
longitudinal  line  like  a  kind  of  raphe,  produced  by  the 
meeting  of  thefe  cellular  rows^  which  form  angles  fuc- 
ceffively,  one  above  another,  oppofite  to  the  linea  alba 
of  the  abdomen.  The  cells  in  thefe  rows  are  more  ob- 
long than  the  reft,  and  in  a  mannner  oval,  or  like  a 
grain  of  wheat. 

Cavity  of  the  abdomen.  The  appendi^c  enfiformis  of 
'the  fternum,  the  cartilaginous  portion;>  of  the  laft  pair 
of  true  ribs,  thofe  of  the  firfl  four  pairs  of  falfe  ribs, 
all  the  fifth  pair,  the  five  lumbar  vertebrs^  the  offa  in- 
nominata,  the  os  facrum,  and  os  coccygis,  form  the 
bony  fides  of  the  cavity  of  the  abdomen. 

The  diaphragm,  the  mufcies  called  parlicularly  muf- 
cult  abdominis,  the  quadrati  lumborum,  pfoai,  iliaci,  the 
mufcies  of  the  coccyx,  and  of  the  intejlinum  redum,  torni 
the  chief  part  of  the  circumference  of  this  cavity  ;  and 
its  whole  inner  furface  is  lined  by  a  membranous  ex- 
panfion,  termed  peritoneum,  all  thefe  parts  being  co- 
vered by  the  integuments  already  fpoken  to.  As  addi- 
tional or  auxiliary  parts,  we  might  likewife  add  fome 
portions  of  the  facro-lumbares,  longiffimi  dorfi,  verte- 
bral^ glutei,  &c. 

The  cavity  of  the  abdomen  is  of  an  irregularly  oval 
figure,  but  ftiil  fymmetrical.  On  the  forefide  it  is  uni- 
formly arched  or  oval,  and  its  greateft  capacity  is  even 
with  the  navel  and  nearefl  part  of  the  hypogaf^rium. 
On  the  upper  fide  it  is  bounded  by  a  portion  of  a  vault, 
very  much  inclined.    On  the  backfide  it  is  in  a  manner 
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divided  into  two  cavities  by  the  jetting  out  of  the  verte- 
brse  of  the  loins.  On  the  lower  fide,  it  contrafts  gra- 
dually  all  the  way  to  what  I  call  the  little  edge  of  the  pel- 
vis; and  from  thence  expands  again  a  little' as  far  as  the 
OS  coccygis,  and  tubercles  of  the  ifchium,  terminating 
in  the  void  fpace  between  thefe  three  parts. 

§  I.  Peritoneum. 

Having  carefully  removed  the  mufcles  of  the  abdo- 
,  men,  the  firft  thing  we  difcover  is  a  very  confiderable 
membranous  covering,  which  adheres  immediately  to 
the  inner  furface  of  the  mufculi  tranfverfi,  and  of  all 
the  other  parts  of  this  cavity  ;  and  involves  and  inverts 
all  the  vifcera  contained  therein,  as  in  a  kind  of  bag. 
This  membrane  is  named  fentonatm,  from  a  Greek 
word,  which  fignifies  to  be  fpread  around. 

The  peritonaeum,  in  general,  is  a  membrane  of  a 
.  pretty  clofe  texture,  and  yet  very  limber  and  capable 
of  a  very  great  extenfion ;  after  which  it  can  recover  it- 
felf,  and  be  contracted  to  its  ordinary  fize ;  as  we  fee 
in  pregnancy,  dropfies,  corpulency,  and  repletion. 

It  may  be  looked  upon  as  a  fingle  membrane,  al- 
though it  has  been  defcribed  by  many  anatomifts  as  a 
duplicature  of  two  diflinft  membranous  lamince.  But, 
properly  fpeaking,  the  internal  portion  alone  deferves 
the  name  of  a  menhranom  lamina,  as  being  the  main 
body  of  the  peritoneum.  The  external  portion  may 
properly  enough  be  termed  the  cellular  fubjlance  of  ths 
peritonceum. 

The  inner  furface  of  the  peritonaeum  is  veryfmooth, 
and  policed  on  that  fide  which  is  turned  to  the, cavity 
and  vifcera  of  the  abdomen,  and  continually  moiftened 
by  a  ferous  fluid  difcharged  through  almofl:  impercept- 
ible pores. 

Thefe  pores  may  be  feen  by  fpreading  a  portion  of 
the  peritonseum  on  the  end  of  the  finger,  and  then  pull- 
ing it  very  tight  on  all  fides ;  for  thea  the  pores  are  di- 
lated 
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lated,  and  fmall  drops  may  be  obferved  to  run  from 
them,  even  without  a  microfcope. 

The  fources  of  this  fluid  are  chiefly  from  the  exha- 
lent  veflels.  The  whitifh  corpufcles  found  in  difeafed 
fubjefts  are  no  proof  of  the  glands,  which  fome  anato- 
mifts  place  there  in  the  natural  ftate. 

The  cellular  fubllance,  or  external  portion  of  thepe- 
ritonEcum,  adheres  very  clofely  to  the  parts  which  form 
the  infides  of  the  cavity  of  the  abdomen  ;  and  it  is  not 
every  where  of  an  equal  thicknefs.  In  fome  places  it  is 
in  a  very  fmall  quantity,  and  fcarcely  any  appears  at 
the  tendinous  or  aponeurotic  portions  of  the  mufculi , 
tranfverfi,  and  on  the  lower  fide  of  the  diaphragm. 

In  all  other  places  it  is  thicker,  and  forms  ceils  ex- 
panded into  very  fine  laminae,  which,  in  difeafed  fub- 
je6ls,  become  fometlmes  fo  broad  and  thick,  as  to  re- 
femble  fo  many  diflinft  membranes. 

In  fome  places,  this  fubflance  is  every  way  like  a 
membrana  adipofa,  being  filled  with  fat,  as  round  the 
kidneys,  and  along  the  flefhy  portions  of  the  tranfverfe 
mufcles,  to  which  it  adheres.  It  entirely  furrounds 
fome  parts,  as  the  bladder,  ureters,  kidneys,  fpermatic 
veflels,  &c.  and  it  is  in  thefe  places  improperly  termed 
the  dupHcature  of  the  peritonaum. 

Befid-es  thefe  difi^erences  in  thicknefs,  the  cellular 
fubftarce  has  feveral  elongations,  which  have  been 
called  prcdudims  cf  the  peritoneum.  Two  of  thefe  pro- 
duftions  accompany  and  invefl  the  fpermatic  ropes  in 
males,  an-d  the  vafcular  ropes,  commonly  called  the 
round  'rgaments,  in  women.  There  are  other  two, 
which  pafs  under  the  ligamentum  Fallopii,  with  the 
crural  veflels,  which  they  involve  ;  and  they  are  gra- 
dually lofl;  in  their  courfe  downward. 

To  thefe  four  productions  of  the  cellular  fubfl:ance  of 
the  peritonseum  we  may  add  a  fifth,  which  is  fpread  on 
the  neck  of  the  bladder ;  and  perhaps  a  fixth,  which 
accompanies  the  inteftinum  reftum.  All  thefe  elonga- 
tions pafs  out  of  the  cavity  of  the  abdomen,  and  may 
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be  termed  external,  to  diftinguini  them  from  others 
that  remain  in  the  abdomen,  and  are  called  internal ;  of 
which  hereafter.' 

The  great  blood-veffels,  that  is,  the  aorta  and  vena 
.cava,  are  likewife  involved  in  this  cellular  fubftance  of 
the  peritoneum.  In  a  word,  it  involves  immediately 
and  feparately  all  the  parts  and  organs  which  are  com- 
mqnly  faid  to  lie  in  the  duplicature  of  the  peritoneum. 

The  true  lamina,  or  membranous  portion  of  the  pe- 
ritonceum,  is  connected  by  the  intervention  of  the  cel- 
lular fubftance  to  the  inner  furface  of  the  cavity  of  the 
abdomen;  but  it  does  not  naturally  accompany  the  ex- 
ternal elongations  of  that  fubftance.  It  only  covers  the 
origin  or  bafis  of  thefe  produdVions,  without  any  alte- 
.ration  in  its  own  furface  at  thefe  places. 
.  It  has,  neverthelefs,  productions  of  its  own  5  but 
they  are  very  different  from  thofe  of  the  cellular  fub- 
ftance ;  for  they  run  from  without  inward,  that  is,  they 
advance  from  the  convex  fide  of  the  great  bag  of  the 
peritoneum  into  the  cavity  of  that  bag,  fome  more,  fome 
lefs,  and  alfo  in  different  manners,  as  if  the  fides  of  a 
large  ball  or  bladder  were  thrult  inward  into  the  cavity 
of  the  ball  or  bladder. 

Of.  thefe  internal  elongations  of  the  peritoneum, 
fome  are  fimply  folded  like  a  duplicature ;  fome  are 
expanded  like  inverted  bags,  or  facculi,  to  ^ contain 
.fome  vifcus ;  fome  begin  by  a  fnnple  duplicature,  and 
are  cifterwards  expanded  into  a  cavity  Mdiich  contains 
fome  organ  ;  fome  are  alternately  extended  in  the  form 
of  fimple  duplicatures  and  of  cavities;  and,  lafUy,  fome 
form  only  ^  fmali  eminence  on  the  inner  furface  of  the 
great  cavity  of  the  peritoneum. 

Under  the  firft  fpecies  of  thefe  produftions,  we  may 
bring  the  membranous  ligaments  of  the  abdomen,  fuch 
.as  thofe  of  the  liver,  colon,  &c.  We  fee  the  fecond 
.fpecies  in  the  external  membrane  of  the  liver ;  the 
third  in  the  mefentery ;  the  fourth  in  the  mefcolon; 
•and  the  fifth  at  the  kidneys  and  iireters.. 
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Befides  the  external  produftlons  of  the  cellular  fub- 
ftance  of  the  peritonceum,  it  has  the  fame  number  of 
internal  elongations  with  the  true  lamina;  which  lie 
between  all  the  duplicatares,  and  line  the  infides  of  all 
the  cavities,  or  that  fide  next  the  vifcera  contained  ia 
them. 

The  ufes  of  the  peritonfcum,  ni  general,  feeni  to  be 
very  evident  from  the  defcription  which  I  have  given  of 
it  :  and  the  chief  of  thefe  ufes  are,  to  line  the  cavity  of 
the  abdomen,  to  inveft  the  vifcera  contained  in  that 
cavity  as  in  a  common  bag,  to  fupply  them  with  par- 
ticular coats,  to  form  productions,  ligaments,  connec- 
tions, folds,  vaginas,  &c.  as  we  fhall  fee  hereafter.  ^ 

The  fine  fluid  which  tranfudes  through  the  whole  in- 
ternal furface  of  the  peritonaeum  prevents  the  inconve- 
niences which  might  arife  from  the  continual  friftions 
and  motions,  to  which  the  vifcera  of  the  abdomen  are 
expofed,  either  naturally  or  by  external  impulfes. 

I  muft  here  obferve,  that  it  is  the  common  cuflom 
to  demonftrate  four  ligamentary  ropes,  termed  the  W7«- 
bilical  veffels^  before  the  peritonzeum  is  opened,  becaufe 
they  adhere  to  the  umbilicus  ;  and  three  of  them  are 
really  velTels  in  the  foetus,  viz.  two  umbilical  arteries 
and  one  vein.  We  are  in  a  manner  obliged  to  fubmit 
to  this  cuflom  in  public  anatomical  <lemonftrations„ 
where  we  have  but  one  fubjeft  for  the  whole  ;  but  as 
I  am  here  under  no  fuch  neceflity,  I  refer  the  defcrip- 
tion of  thefe  ligaments  to  other  more  proper  places  of 
this  work.  The  venal  ligament  fliall  be  defcribed  in  the 
hiftory  of  the  liver ;  and  the  two  arterial  ligaments,  to- 
gether with  the  urachus,  which  is  the  fourth,  in  the 
hiftory  of  the  bladder. 

It  is  fufEcient  to  obferve  here  in  general,  that  three 
of  thefe  umbilical  ropes  or  ligaments  are  involved  fe- 
parately,  and  fuftained  by  a  produclion  or.  duplicature, 
which  the  peritonaeum  fends  into  the  cavity  of  the  ab* 
domen  in  form  of  a  falx. 


S  2.  Vew 


.OF  THE  ABDOMEN,         Part VI. 


§  2.  Vcntriculus . 

■  Situation  and  figure  of  the  Jlomach.  The  ftomach  is  a 
great  bag  or  refervoir,  fituated  partly  in  the  left  hypo^ 
chondrium,  and  partly  in  the  epigaftrium. 

The  figure  of  the  ftomach  is  like  that  of  a  bag-pipe  ; 
that  is,  it  is  oblong,  incurvated,  large,  and,  capacious, 
at  one  end,  and  fmall  and  contracted  at  the  other.  We 
lee  this  figure  moft  evidently  when  the  itomach  is  mo- 
derately filled  with  air  or  with  any  other  fluid. 

The  curvature  of  the  ftomach  gives  us  occafion  to 
diftinguifh  two  arches  in  it;  one  large,  which  runs 
along  the  greateft  convexity ;  and  one  fmall,  diredlly 
oppofite  to  the  former.  I  name  thefe  arches  the  great 
and  fmall  curvatures  of  the  ftomach ;  and  by  the  fides 
of  the  ftomach,  I  underftand  the  two  lateral  portions 
which  lie  between  the  two  arches. 

The  ftomach  has  two  extremities  ;  one  large  and 
one  fmall.  It  has  two  openings,  called  the  orifices  of 
the  ftomach ;  one  between  the  great  extremity  and  the 
fmall  cui'vature,  the  other  at  the  end  of  the  fmall  or 
contraCled  extremity.  The  firft  opening  is  a  continua- 
tion of  the  oefophagus ;  the  other  joins  the  inteftinal 
canal,  and  is  called  by  the  name  of  -pylorus. 

The  ftomach  is  not  fituated  in  the  left  hypochondri- 
um  and  epigaftric  region,  in  the  manner  reprefented  in 
.moft  of  the  figures.  It  lies  tranfverfely,  obliquely,  and 
almoft  laterally  ;  in  fuch  a  manner  as  that  the  great  ex- 
tremity, and  the  orifice  next  it,  are  on  the  left  hand ; 
and  the  fmall  extremity,  with  its  orifice,  or  the  pylo-_ 
rus,  on  the  right  band,  and  lower  and  more  inclined 
than  the  former  :  Therefore  we  ought,  with  the  ancient 
anatomifts,  to  call  one  of  thei'e  orifices  fuperior,  the 
other  inferior. 

The  great  extremity  of  the  ftomach  is  in  the  left  hy- 
pochondrium,  and  for  the  moft  part  immediately  under 
the  diaphragm :  yet  the  fuperior  orifice  is  not  in  the  left 
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hvpochondrium,  but  almofl:  oppofite  to,  and  very  near 
the  middle  of,  the  bodies  of  the  loweft  vertebi  se  of  the 

The  fmall  extremity  of  the  ftomach  does  not  reach  to 
the  right  hypochondrium.  It  bends  obhquely  back- 
ward toward  the  upper  orifice :  fo  that  the  pylorus  hes 
about  two  fingers  breadth  from  the  body  of  the  verte- 
bra immediately  under  the  fmall  portion  of  the  liver  j 
and  confequently  lower  down,  and  more  forward,  than 
the  other  orifice  by  almoft  the  fame  dirtance.  This  ex- 
tremity ot  the  ftomach  has  fometimes  a  particular  dila- 
tation on  the  fide  next  the  great  curvature. 

According  to  this  natural  fituation,  the  ftomach, 
efpecially  when  full,  "  is  fituated  with  its  great  curva- 
ture forward  and  a  little  downward,  and  its  fmall  cur- 
vature backward  and  a  little  upward.'* 

One  of  the  lateral  convex  fides  is  turned  upward,  tha 
other  downward ;  and  not  forward  and  backward  as 
they  appear  in  dead  bodies,  where  the  inteftines  do  "not 
fupport  them  in  their  natural  fituation. 

If  we  divide  the  ftomach  along  the  two  curvatures  in- 
to two  equal  parts,  we  fliall  fee  that  the  two  orifices  do 
not  both  adhere  to  the  fame  half  of  this  divifion,  as  we 
would  be  apt  to  imagine  according  to  the  common  no- 
tion ;  but  that  the  diaphragmatic  orifice  is  entirely  in 
the  upper  half,  and  the  inteftinal  orifice  in  the  lower. 

Therefore  the  body  of  the  ftomach  is  fo  far  from  ly- 
ing in  the  fame  plane  with  the  oefophagus,  as  it  is  com- 
monly reprefented  in  figures  drawn  from  a  ftomach 
taken  out  of  the  body  and  laid  upon  a  table,  that  it 
forms  an  angle  or  fold  immediately  at  the  paifage  of 
the  oefophagus  through  the  fmall  mufcle  of  the  dia- 
phragm ;  and  it  is  on  account  of  this  angle  that  the  fu- 
perior  orifice  is  turned  backward. 

Strudure  of  the  Jlomach.  The  ftomach  is  compofed  of 
feveral  parts  ;  the  chief  of  which  are  the  different  ftrata 
which  form  its  fubftance,  to  which  anatomifts  give  tiie 
name  of  tunlm  or  coals,    Thefe  coats  are  commonly 
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reckoned  to  be  four  in  number ;  the  outer  or  common, 
the  flefhy  or  mufcular,  the  nervous  or  aponeurotic,  and 
the  villous  or  inner  coat  5  and  they  are  afterwards  fub- 
divided  feveral  ways. 

The  firft  or  outermofl:  coat  is  fimply  membranous, 
being  one  of  the  internal  produftions  of  the  peritoneum. 
This  appears  evidently  at  the  connexion  of  the  fuperior 
orifice  with  the  diaphragm,  where  the  external  mem- 
brane of  the  ftomach  is  really  continuous  with  the  mem- 
brane, which  lines  the  inferior  furface  of  the  diaphragm  ; 
and  it  is  from'this  that  it  has  been  named  the  common  coat. 

The  fecorid  or  mufcular  coat  is  made  up  of  feveral 
planes  of  fibres,  which  may  all  be  reduced  to  two ; 
one  external,  the  other  internal.  The  external  coat  is 
longitudinal,  though  in  different  refpefts  following 
nearly  the  dirt  clion  of  the  curvatures  and  convexities  of 
the  ffomach ;  and  the  internal  plane  is  traufverfely  cir- 
cular. 

The  fibres  of  the  external  plane  run  flanting  in  fe- 
veral places  ;  and  are  interfered  by  fmall  oblique  whi- 
tifh  liijies,  which  feem  to  be  in  fome  meafure  tendinous. 
This  plane  is  ftrengthened  by  a  particular  fafciculus 
which  runs  along  the  fmall  curvature,  its  fibres  appear- 
ing to  be  lefs  oblique  than  thofe  of  the  great  plane. 

The  fibres  of  the  inner  or  circular  plane  of  this  muf- 
cular coat  are  flronger  than  thofe  of  the  outer  plane. 
They  are  rather  fegments  which  unite  at  different  di- 
ftances,  than  entire  circles ;  and  they  are  likewife  in- 
terfecled  by  great  numbers  of  fmall  white  lines,  in 
fome  meafure  tendinous  and  very  oblique,  which  all 
together  reprefent  a  kind  ,  of  net-work,  the  areolas  or 
mefhes  of  which  are  very  narrow. 

As  thefe  circles  or  fegments  advance  on  the  great  ex- 
tremity of  the  ilomach,  they  diminifli  gradually,  and 
form  a  kind  of  mufcular  vortex  ;  the  centre  of  which  is 
in  the  middle  of  that  extremity. 
.   Between  the  outer  and  inner  planes,  round  the  fupe- 

fior  orifice,  there  are.  two  diftina  planes  about  the 
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breadth  of  a  finger,  and  very  oblique,  which  furround 
this  orifice  in  oppofite  diredions,  and  interfed  each 
other  where  they  meet  on  the  two  lateral  fides. 

Along  the  middle  of  each  lateral  fide  of  the  fmall  ex- 
tremity, there  runs  a  tendinous  or  ligamentary  flat  por- 
tion, above  a  quarter  of  an  inch  in  breadth,  which  ter- 
'jninates  in  the  pylorus.  Thele  two  portions  lie  between 
the  common  and  mufcular  coats,  and  adhere  very 
ftrongly  to  the  firft.  - 

Between  the  lame  two  coats,  there  is  a  cellular  fub- 
ftance  which  adheres  very  clofely  to  the  external  coat, 
and  infinuates  itfelf  between  the  flefhy  fibres  of  the  fe- 
cond,  all  the  way  to  the  third,  as  may  be  perceived  by 
blowing  it  up.  Some  make  it  a  diftincl  coat,  and  call 
it  twiica  cellulofa ;  but  it  is  no  more  than  the  cellular 
portion  of  the  membranous  coat,  like  the  cellular 
portion  of  the  peritonseum. 

The  third  coat,  called  commonly  tunica  nervofa,  but 
properly  twiica  cellulofa^  is  compofed  of  capillary  vef- 
fels  and  nerves,  with  a  very  large  proportion  of  cellular 
fubftance.  On  the  concave  fide  it  feems  to  be  of  a  very 
loofe  texture,  and  as  it  were  fpongy  or  filamentary, 
containing  a  number  of  fmall  glandular  bodies,  efpe- 
cially  near  the  fmall  curvature  and  fmall  extremity  of 
the  ftomach. 

This  fpongy  texture  refembles  fine  cotton,  as  may  be 
feen,  by  macerating  it  a  little  in  clear  water,  which 
fwells  it  confiderably  in  a  very  fhort  fpace  of  time.  It  is 
'  fupported  by  a  kind  of  ground-work  of  very  fine  liga- 
mentary or  aponeurotic  filaments  which  interfeQ;  each 
other  obliquely,  much  in  the  fame  manner  as  the  third 
coat  of  the  inteitines,  of  which  hereafter ;  and  it  ad- 
heres to  the  convex  fide  of  the  villous  coat. 

The  fourth  coat  of  the  ftomach  is  termed  vlUofa, 
becaufe,  when  it  fwims  in  clear  water,  fome  have  ima- 
ned  they  faw  fomething  in  it  like  the  pile  of  velvet. 
The  ancients  called  it  tunica  fungofa  ;  and  perhaps  this 
Wame  agrees  bed  with  its  true  ftrufture.  .  We  obferve 

in 
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in  it  a  great  number  of  Tmall  holes  anfwering  to  the 
fmall  glands  already  mentioned. 

Thefe  two  coats  are  of  a  larger  extent  than  the  two 
former,  and  they  join  in  forming  large  rugse  on  the 
concave  furface  of  the  ftomach ;  the  greatefl:  part  of 
which  is  tranfverfe,  though  irregular  and  waving. 
There  are  likewife  fome  longitudinal  ones  which  inter- 
fe£t  the  others ;  but  at  the  pylorils  they  all  become  lon- 
gitudinal, and  terminate  there. 

At  the  fuperior  orifice  of  the  ftomach,  thefe  rugae 
are  in  a  manner  radiated,  and  feem  to  be  a  continua- 
tion of  the  plicae  or  folds  of  the  oefophagus  ;  only  they- 
are  thicker;  and  where  thefe  rugse  and  plicae  meet, 
they  form  a  fort  of  crown,  which  diftinguifhes  the  fu- 
perior orifice  of  the  ftomach  from  the  inferior  extremity 
of  the  oefophagus. 

In  the  interftices  of  thefe  rugae,  there  is  often  found 
a  fort  of  llimy  mucus,  with  which  the  whole  cavity  of 
the  ftomach  feems  likewife  to  be  moiftened.  This  mu- 
cus is  much  more  fluid  in  living  bodies,  and  is  fupplied 
by  the  glands  of  the  ftomach.  It  may  be  termed  fuccus 
gajiricus,  or  flomachicm. 

On  the  inner  furface  of  the  fmall  extremity  of  the 
Homach,  at  the  place  where  it  ends  in  the  inteftinal 
canal,  we  obferve  a  broad,  thin,  circular  border,  with 
a  roundifti  hole  in  the  middle.  This  hole  is  the  infe- 
rior orifice  of  the  ftomach,  called  by  the  Greeks  pylo- 
rus, which  fignifies  a  porter. 

This  border  is  a  fold  or  duplicature  of  the  two  inner 
coats  of  the  ftomach,  the  nervofa  and  villofa;  and  it  is 
formed  in  part  by  a  fafciculus  of  flefliy  fibres  fixed  in  the 
duplicature  of  the  tunica  nervofa,  and  diftinguiftied  not 
only  from  the  other  flefhy  fibres  of  the  extremity  of  the 
ftomach,  but  alfo  from  thofc  of  the  inteftines,  by  a  thin, 
whitifli  circle,  which  appears  even  through  the  external 
or  common  coat,  rownd  the  union  of  the  ftomach  and 
inteftines. 

The  figure  of  the  pylorus  is  that  of  a  ring,  tranfverfe- 
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Iv  flatted,  the  inner  edge  of  which,  or  that  next  the 
centre  is  turned  obliquely  toward  the  inteftines.  This 
inner  edge  runs  naturally  more  or  lefs  into  little  plaits 
or  gathers,  like  the  mouth  of  a  purfe  almoft  fhut ;  all 
which  particulars  are  very  different  from  what  figures 
and  dried  preparations  would  make  us  believe.  It_  is 
therefore  a  kind  of  fphinder,  which  can  contrad  the  in- 
ferior orifice  of  the  ftomach,  but  fQcms  not  capable  ot 
fliutting  it  quite  clofe. 

Arteries  of  the  pmach.  The  principal  arteries  of  the 
ftomach  are  the  coronaria  ventriculi,  which  runs  along 
the  fmali  curvature  ;  and  the  two  gaftrics,  that  is,  the 
finiftra  or  major,  and  dextra  or  minor,  both  which  form 
one  common  artery,  which  runs  along  the  great  curva- 
ture. The  coronaria  ventticuli  becomes  united  in  the 
lame  manner  with  the  pylorica,  and  both  make  one 
common  vefTel. 

Thefe  two  arterial  arches  fend  a  great  number  of 
branches  toward  each  other  on  both  fides  of  the  fl:o- 
mach;  and  thefe  branches  are  gradually  ramified  in  dif- 
ferent direftions,  by  very  different  divifions  and  fubdi- 
vifions,  the  greatefl;  part  ,of  which  communicate  with 
thofe  from  the  other  artery. 

From  thefe  frequent  ramifications  and  communica- 
tions of  the  arterial  arches  of  the  ftomach  j  two  diffe- 
rent reticular  textures  arife,  whereof  one,  which  is  the 
largeft,  lies  between  the  common  and  mufcular  coats  in 
the  cellular  fubflance  found  there :  the  other,  which  is 
very  fine,  lies  on  the  furface  of  the  tunica  nervofa. 
This  latter  is  a  produftion  of  the  firft,  being  formed 
by  means  of  a  great  number  of  very  fhort  rami,  which 
go  out  from  the  other,  and  pafs  tl;rough  the  fmall  inter- 
ftices  between  the  fibres  of  the  mufcular  coat. 

By  artificial  injedions  we  can  fliowathird  extremely 
fine  reticular  texture  of  capillary  veffels,  which  run  be- 
tween the  glandular  bodies  and  papillge  of  the  tunica  vil- 
lofa.   Thefe  do  not  feem  in  the  natural  ftate  to  be  pure- 
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ly  blood-veflels,  as  inflammations  and  injeftions  may 
incline  us  to  think. 

The  arteries  of  the  ftomach  come  originally  from  the 
cjeliaca,  by  means  of  the  hepatica,  fplenica,  and  coJ 
ronaria.  The  pylorica  and  mefenterica  fuperior  like- 
wife  contribute  to  them  by  communications,  more  or 
lefs  immediate.  They  communicate  alfo  with  the 
mammarias,  interntC,  and  diaphragmaticae,  and,  by 
means  of  the  epigaftrica  finiftra,  with  the  mefenterica 
inferior. 

Veins  of  the  Jlomach.  The  veins  of  the  ftomach  are 
ramifications  of  the  vena  portae  in  general;  and  in  par- 
ticular, of  the  meferaica  major,  fplenica,  and  mefente- 
rica inferior,  the  diftribution  of  which  may  be  feen  in 
the  defcription  of  the  veins.  They  accompany  the  ar- 
teries more  or  lefs,  and  form  nearly  the  fame  kinds 
of  arches  and  reticular  textures ;  with  this  difference, 
that  they  are  proportionably  greater,  their  reticular  are- 
olae larger,  and  their  external  communications  more 
frequent. 

Nerves  of  the  Jlomach.  Between  the  common  and 
mufcular  coats  of  the  ftomach,  we  find  a  great  number 
of  nerves  of  different  fizes.  Many  of  them  accompany 
each  other,  in  form  of  a  broad  flat  fafciculus,  along  the 
fmall  curvature  of  the  ftomach,  from  the  fuperior  to  the 
inferior  orifice.  The  reft  are  fpread  in  different  direc- 
tions, on  the  fides,  extremities,  and  great  curvature, 
forming  at  different  diftances  a  kind  of  reticular  pkxus, 
from  which  a  great  number  of  filaments  are  detached  to 
the  inner  coats. 

They  arife  chiefly  from  the  nervi  fympathetici^  medii, 
or  eighth  pair,  by  means  of  the  plexus  coronarius  fto- 
machicus  formed  round  the  fuperior  orifice  of  the  fto- 
mach, by  the  expanfion  of  the  extremities  of  two  large 
ropes,  which  run  down  upon  the  ttfophagus,  by  the 
name  of  ?iervi  flomachici.  The  great  fympathetic  nerve, 
commonly  called  inter cojlalis,  contributes  llkewife  to 
them,  by  communicating  filaments,  which  the  plexus 

ftoma- 
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ftomachicus  receives  from  the  femilunar  ganglions  of 
the  plexus  hepaticus,  and  particularly  from  the  plexus 

fplcnicus.  o        ,        •  • 

Ufes  of  the  flomach.  The  ftomach  receives  m  gene- 
ral, whatever  the  mouth  and  tongue  fend  thither,  thro* 
the'  canal  of  the  oefophagus  :  but  its  particular  ufe  is  to 
receive  the  aliments';  to  contain  them  for  a  longer  or 
fhorter  time,  in  proportion  as  they  are  more  folid  or 
fluid  ;  and  to  digefl:  them,  that  is,  to  put  them  in  a 
condition  to  be  turned  into  that  nutritious  fluid  called 
chyle. 

This  operation,  which  goes  by  the  general  name  ot- 
digeflion^  and  by  which  chylification  begins,  is  per- 
formed partly  by  the  fuccus  gaftricus,  which  flows  con- 
tinually from  the  tunica  villofa,  and  partly  by  the  con- 
'  tinual  contradlion  and  relaxation  of  the  mufcular  coat. 
Thefe  motions  in  men  are  but  very  weak,  and  nowife 
fufEcient  for  digefl:ion,  without  the  aflift:ance  of  the  al- 
ternate motions  of  the  diaphragm,  and  mufcles  of  the 
abdomen.  i 

The  pylorus,  or  flefhy  circle  of  the  inferior  orifice  of 
the  fl:omach,  ferves  to  retain  the  aliments  in  it,  till  they 
have  acquired  a  fufficient  degree  of  fluidity,  to  pafs  eafily 
through  that  opening.  I  fay  eafily  ;  for  by  a  particular 
irritation  of  the  mufcular  coat  of  the  ftomach,  and  fiill 
more  by  a  violent  contraclion  of  the  diaphragm  and 
mufcles  of  the  abdomen,  the  contents  of  the  fromach 
may  be  very  foon  forced  towards  the  fmall  extremityj, 
and  puflied  through  the  pylorus. 

The  gentle  and  alternate  motions  of  the  orbicular  fi- 
bres of  the  mufcular  coat,  may  aflift  in  fending  through 
the  pylorus,  in  the  natural  way,  the  aliment  that  is 
fufficiently  digefted.  This  was  called  the  ferijlaltic  or 
•vermicular  motion,  by  thofe  who  believed  that  it  is  fuc-> 
cefllvely  reiterated,  like  that  of  earth-worms  when  they 
creep. 

Trituration  might  be  a  proper  enough  term  for  this 
operation,  provided  it  be  made  to  flgnify  only  a  gentle 

agitation 
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agitation  or  aftion  of  the  flefliy  fibres  in  a  fubflance 
continually  moiftened  by  the  gaftric  liquor,  and  not  a 
violent  grinding  of  a  dry  fubftance. 

The  fituation  of  the  ftomach,  which  is  nearly  tranf- 
verfe,  is  likewife  of  ufe  in  making  the  aliment  remain 
long  enough  in  that  cavity;  and  may  ferve  to  make  the 
length  of  this  ftay,  in  fome  meafure,  arbitrary,  by  means 
of  the  different  poftures  of  the  body  ;  for  when  we  lie 
on  the  left  fide,  the  aliment  muft  remain  longer  than 
when  we  lie  on  the  right,  &c. 

^  The  obliquity  of  the  ftomach  may  ferve  to  clear  up  a 
difficulty  that  very  much  torments  thofe  who  believe 
that  both  orifices  of  the  ftomach  lie  on  the  fame  level; 
which  is,  how  any  heavy  fubflance,  once  got  into  the 
ftomach,  can  ever  rife  again  to  this  level,  to  pafs  into 
the  inteftines. 

§  3.  The  Inteftines  in  general^  and  Ititeftimm  Duodenum  in 

particular^ 

Situation,  fize,  and  div'if.on  of  the  intejlines.  Between 
the  pylorus  and  the  very  loweft  part  of  the  abdomen 
lies  a  long  canal,  bent  in  a  great  many  different  direc- 
tions by  numerous  convolutions  or  turnings,  called  the 
intejlines. 

This  canal,  thus  folded  and  turned,  forms  a  confider- 
able  bulk,  which  fills  the  greateft  part  of  the  cavity  of 
the  abdomen  ;  and  it  is  connected  through  its  whole 
extent  to  membranous  produftions  or  continuations  of 
the  peritonaeum,  principally  to  thofe  called  the  mefentery 
and  niefocolon  ;  of  which  hereafter. 

The  incurvations  of  the  inteftinal  canal  form  two 
arches  j  a  fmall  one,  by  which  it  is  conne6led  to  the 
mefentery  and  mefocolon;  and  41  great  one  on  the  op- 
pofite  fide,  which  lies  loofe.  The  whole  canal  is  ge- 
nerally about  fix  or  feven  times  as  long  as  the  fubjeft. 

The  inteftinal  canal  is  neither  of  an  equal  fize  nor 
thicknefs  through  its  whole  length  j  from  whence  ana- 

tomifts 
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tomifts  have  taken  occafioh  to  confider  its  difFerent 
portions  as  fo  many  particular  inteftines,  and  to  divide 
them  all  into  fmall  and  great. 

And  as  they  ftill  found  fome  differences  in  each  clafs 
taken  altogether,  they  divided  each  into  three  portions, 
which  they  diftinguilhed  by  particular  names.  In  the 
fmall  inteftines,  the  three  portions  are  named  duodenum, 
jejunum^  and  ileum  ;  aud  in  the  great  inie^mts,  cacuniy 
colon,  and  reBum. 

Strudure  of  the  intejlines.  The  inteftines  in  general 
are  compofed  of  feveral  coats,  much  in  the  fame  man- 
ner with  the  ftomach.  The  firft  and  outermoft  is  a 
continuation  of  the  mefentery,  or  of  fome  other  elon- 
gation or  duplicature  of  the  peritonasum.. 

This  is  commonly  termed  the  common  coat ;  and  it  has 
a  cellular  fubftance  on  its  inner  furface,  like  that  of  the 
ftomach,  which  M-  Ruyfch  thought  fit  to  call  a  diftinft 
coat  by  the  name     tunica  cellulofa. 

The  fecond  coat  of  the  inteftines  is  flefliy  or  mufcu- 
lar,  and  made  up  of  two  planes ;  one  external,  the 
other  internal.  The  external  plane  is  very  thin,  and 
its  fibres  longitudinal;  the  internal  plane  is  thicker, and' 
its  fibres  run  tranfverfely  round  the  circumference  of 
the  inteftinal  cylindej-. 

I  am  not  of  opinion  that  thefe  fibres  are  fpiral,  nor 
that  they  are  perfefl  circles  or  rings  ;  but  they  feem  ra- 
ther to  be  fegments  of  circles,  difpofed  much  in  the 
fame  manner  as  in  the  ftomach,  and  thus  furrounding 
entirely  the  inteftinal  canal. 

Thefe  two  planes  adhere  clofely  together,  and  are 
feparated  with  great  difficulty.  They  adhere  like  wife 
to  the  common  coat  by  the  intervention  of  the  cellular 
fubftance,  which'  is  in  greater  quantities  on  the  fide 
next  the  mefentery  than  on  the  ©ther.  . 

The  third  coat  is  called  nervofa,  and  is  fomething  like 
that  of  the  ftomach.  It  has  a  particular  plane,  which 
ferves  as  a  bafts  to  fuftain  it,  made  up  of  very  line. 

Vol.  II.  S  ftrong, 
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ftrong,  oblique  fibres,  which  feem  to  be  of  the  liga- 
nientary  or  tendinous  kind- 

^  To  fee  this  plane  diftinftly,  a  portion  of  the  inte- 
ftines  mult  be  inflated,  the  common  coat  removed,  and 
the  flefliy  fibres  fcraped  off. 

This  coat  fultains  two  reticular  fubftances,  which 
are  both  vafcular,  one  arterial,  the  other  venal,  ac- 
companied by  a  great  number  of  nervous  filaments. 
Thefe  velfels  and  nerves  are  produflions  of  the  mefen- 
teric  velfels  and  nerves ;  and  as  they  furround  the 
\vhole  canal  of  the  inteftlnes,  fome  anatomifts  have 
formed  them  into  a  difliinft  coat  by  the  name  of  tunica 
vafculoja. 

The  nervous  coat  fends  off  from  its  inner  furface  a 
great  number  of  portions  of  fepta,  more  or  lefs  circu- 
lar, which  contribute  to  the  formation  of  what  are 
Galled  valvule  conmventes ;  of  which  hereafter.  It 
likewife  feems  to  fuftain  feveral  different  glandular  bo- 
dies, which  we  difcover  in  the  cavity  of  the  inte- 
ftines- 

The  fourth  or  inuermod  coat  is  very  foft,  and  is  na- 
med tunica  villofa.  It  has  the  fame  extent  with  the 
third  coat,  which  fupports  it ;  and  it  lines  all  the  fepta 
of  that  third  coat ;  but  it  is  not  uniform  through  the 
whole  canal,  as  we  fliall  fhow  in  the  particular  defcrip- 
tion- 

Jntejl'ma  tenuia.  The  fmall  inteftines  form  one  conti- 
nued uniform  canal ;  and  although  three  portions  of  it 
have  three  different  names,  yet  we  have  no  fufficient 
marks  whereby  to  diflinguiOi  them,  to  fix  the  precife 
extent  or  length  of  each  portion,  or  to  fettle  its  jufl 
limits. 

The  firll  and  fmallefl  portion  of  the  whole  canal  is 
called  duodenum;  the  fecond,  which  is  much  longer, 
jejunum ;  and  the  third,  which  is  ftill  longer  than  the 
fecond,  ileum.  ' 

Situation  ajid  connection  of  the  duodenum.  The  firft 
jDorti^)n  of  the  fmall  inteiliRes  was  called  dnodenum,  fro^ra 
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the  length  afcribed  to  it  by  the  ancients,  vh.  the 
breadth  of  twelve  fingers ;  and  the  moderns  need  not 
cavil  much  about  this  length,  if  it  is  meafured  with  the 
ends  of  the  finders  of  the  fubjeft. 

This  inteftine  having  arifen  from  the  pylorus,  is  im- 
mediately bent  a  little  backward  and  obliquely  down- 
ward ;  then  it  bends  a  fecond  time  toward  the  right 
kidney,  to  which  it  is  a  little  conneded  ;  and  from 
thence  palTes  before  the  renal  artery  and  vein,  afcend- 
ing  infenfibly  from  right  to  left,  till  it  gets  before  the 
aorta  and  lafl:  vertebrfe  of  the  back.  It  continues  its 
courfe  obliquely  forward  by  a  gentle  turn,  which  may- 
be reckoned  a  third  incurvation,  and  alfo  the  extremity 
of  the  duodenum. 

Through  this  whole  courfe  the  duodenujm  is  firmly 
bound  down  by  folds  of  the  peritonseum,  efpecially  by 
a  tranfverfe  duplicature  which  gives  origin  to  the  me- 
focolon.  The  two  laminae  of  this  duplicature  being  at 
'  firft  feparate,  and  foon  afterwards  uniting,  muft  leave 
a  triangular  fpace  between  them,  which  is  lined  with 
a  cellular  fubftance. 

It  is  in  this  fpace  that  the  duodenum  adheres  by 
means  of  the  cellular  fubftance  to  the  parts  already 
named;  and  the  inteftine  is  contained  therein,  as  in  a 
cafe ;  fo  that,  without  dilTeftion,  we  can  fee  nothing 
but  its  two  extremities ;  and  even  thefe  are  hid  by  the 
colon,  and  by  the  firft  convolutions  of  the  jejunum. 

Strudufe  of  the  duodenum.  The  firft  coat  of  the  duo- 
denum is  confequently  different  from  that  of  the  other 
fmall  inteftines,  having  this  peculiar  to  it,  that  it  does 
not  inveft  the  whole  circumference  of  the  inteftine  ;  be- 
caufe,  through  the  greateft  part  of  its  length,  it  lies  in 
the  triangular  fpace  already  mentioned ;  and,  for  the 
fame  reafon,  there  -is  a  greater  quantity  of  cellular  fub- 
ftance  belongs  to  the  outer  coat  of  the  duodenum  than 
to  that  of  the  other  inteftines. 

The  mufcular  coat  of  the  duodenum  is  thicker  than 
in  the  jejunum  and  ileum. 

I  S  2  The 
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The  tunica  nervofa  and  vlllofa  form  conjointly,  on 
the  infides  of  this  intedine,  a  great  number  of'fmall 
duplicatures,  which  advance  into  the  cavity  more  or  lefs 
direftly,  like  portions  of  circular  planes,  with  one  edge 
fixed  to  the  inteftine,  and  the  other  loofe.  Thefe  are 
what  anato mills  call  valvula  conriiventes. 

The  loofe  or  floating  edge  of  thefe  valves  is  formed 
into  fmall  gathers  or  waves  in  the  natural  ftate.  I  fay 
defignedly,  in  the  natural flate^  to  rectify  the  falfe  ideas 
which  dry  preparations  of  the  inteftines  are  apt  to  beget. 
The  whole  furface  of  thefe  duplicatures  or  valves  is  vil- 
lous, as  well  as  that  of  the  inteftines  between  them. 

The  villi  of  this  inteftine  are  thicker  than  in  the  fto- 
mach  ;  but  the  texture  of  them  in  man  is  not  like  hairs, 
as  they  are  commonly  reprefented  in  figures,  but  rather 
like  that  of  a  fungous,  granulated  fubftance,  compofed 
of  an  infinite  number  of  very  fine  papilla  of  different 
figures ;  in  which  we  fee,  through  a  microfcope,  a 
multitude  of  depreifed  points  or  pores,  by  which  their 
whole  furface  feems  to  pierced. 

By  the  fame  help  we  obferve,  on  different  places  of 
the  inner  furface  of  this  inteftine,  feveral  round  villous 
tubercles,  rifing  like  fmall  verrucse  at  different  diftances 
from  each  other. 

This  fubftance  fuftains  an  infinite  number  of  capil- 
lary vefTels  of  different  kinds ;  for  befides  the  blood- 
vtifels,  we  fometimes  obferve  a  great  number  of  white; 
filaments  which  run  thro'  it,  and  end  at  its  inner  fuface 
like  fo  many  capillary  roots  of  the  veffels  called  vena 
la6le(2. 

The  fungous  fubftance  which  binds  thefe  capillary 
filaments  together,  and  furrounds  them,  is  very  tender  j 
and  the  capillary  ext;;-emities  of  the  fmall  blood-veffcls 
diftributed  through  "it,  feem  to  be  turned  toward  the 
pores  of  the  papiilse.  Through  thefe  pores  a  mucous 
fluid,  more  or  lefs  tranfparent,  is  difcharged,  which 
continually  moiftens  the  cavity  of  the  inteftine.  . 

Glands  of  the  duodenunu  The  internal  furface  of  the 
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duodenum  is  furniflied  with  a  great  number  of  fmall 
flat  frlandular  tubercles,  raifcd  on  the  fides,  and  de- 
prefied  in  the  middle  by  a  kind^jf  foffula;  and  they 
are  more  numerous  near  the  beginning  of  this  inteftine 
than  any  where  elfe.  About  the  pylorus  they  lie  in  » 
manner  in  heaps  or  clufters  ;  and  from  thence  the  di- 
llance  between  them  increafes  gradually  all  the  way  to 
the  other  extremity  where  they  are  fmgle. 

Thefe  glands,  when  examined  carefully,  appear  like 
little  bladders,  with  the  orifices  turned  toward  the  ca- 
vity of  the  inteftine,  and  the  bodies  fixed  in  the  fpongy 
fubftance  next  the  nervous  coat.  They  furnifli  a  parti- 
cular fluid,  which  is  often  found  to  be  vifcid. 

The  biliary  orijice  of  the  duodenum.  In  the  inner  furface 
of  the  duodenum,  almofl:  at  the  lower  part  of  the  firft 
incurvation,  and  on  the  fhorteft  fide,  there  is  a  longi- 
tudinal eminence,  in  the  point  or  apex  of  which  lies  a 
particular  opening,  which  is  the  orifice  of  the  duftus 
bilarius,  within  which  the  ductus  pancreaticus  likewife 
opens. 

This  inteftine  is  commonly  the  wideft,  though  the 
ftiorteft,of  the  inteftina  tenuia  ;  and  is  inverted  by  more 
cellular  fubftances,  efpecially  while  within  its  triangu- 
lar cafe,  where  it  wants  the  outer  coat  which  the  others 
have ;  and  confequently  it  is  more  eafily  dilatable  by 
the  fubftances  which  might  otherwife  ftick  within  it. 

§  4-  Intejlimm  Jejunum^ 

Situation  and  ftze  of  the  jejunum.  The  jejunum,  fo 
called,  becaufe  it  is  oftener  found  empty  than  the  ileum, 
begins  at  the  laft  incurvation  of  the  duodenum,  and  is 
there  conneded  to  the  beginning  of  the  mcfocolon. 

From  thence  it  bends  downward  from  left  to  right, 
and  obliquely  forward,  or  from  the  vertebrae,  and 
makes  feveral  convolutions,  which  liec]iiefly  in  the  up- 
per part  of  the  umbilical  region.    Through  all  this 
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courfe  it  is  conne6led  to  the  mefentery,  in  the  manner 
that  fliall  be  explained  hereafter. 

It  is  a  pretty  difficult  matter  to  fix  the  exaft  bounds 
between  this  intclline  and  the  ileum.  The  external 
marks  of  a  redder  colour  in  the  one  than  in  the  other, 
though  pretty  common,  are  not  conftant ;  and  the  in- 
ternal marks  fixed  from  the  plurality  of  valvulse  conni- 
ventes  are  indeterminate,  and  oftentimes  appear  only 
from  difiedion. 

Thefe  two  inteftines  may  be  better  diftinguiflied  by 
their  different  fituations,  which  are  pretty  regular ;  but 
as  even  this  mark  is  not  particular  enough,  the  mofl 
eafy  way  that  I  have  been  able  to  contrive,  and  which 
will  in  mod  cafes  be  found  fufficiently  exaft,  is  to  di- 
vide both  inteftines  into  five  parts;  and  to  allow  nearly 
two-fifths  to  the  jejunum,  and  three-fifths  and  a  little 
more  to  the  ileum, 

Strudure  of  the  jejunum.  The  coats  of  the  jejunum 
are  nearly  of  the  fame  ftrufture  with  thofe  of  the  duo- 
denum, but  thinner.  The  common  coat  is  a  conti- 
nuation of  the  mefentery  ;  and  the  cellular  fubftance  is 
in  lefs  quantity  than  in  the  duodenum,  and  indeed  feems 
to  be  altogether  wanting  along  the  great  curvature  of 
the  convolutions,  where  the  longitudinal  fibres  of  the 
mufcular  coat  adhere  very  clofely  to  the  external  mem- 
brane. 

This  mufcular  coat  is  not  fo  ftrong  as  that  of  the. duo- 
denum. The  longitudinal  plane  of  fibres  is  very  thin, 
and  almoft  imperceptible,  except  along  the  great  cur- 
vature, oppofite  to  the  connexion  of  the  mefentery, 
where  we  fee,  through  the  membranous  coat,  a  kind 
of  whitifli  ligamentary  band,  about  the  third  part  of  an 
inch  in  breadth;  which  is  continued  along  the  great  cur- 
vature of  all  the  convolutions  of  this  inteftine,  and  of 
the  ileum. 

This  ligamentary  band  is  like  thofe  which  we  obferve 
on  the  fides  of  the  fmall  extremity  of  the  flomach.  It 
adheres  perfectly  to  the  membranous  coat,  and  to 
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the  longitudinal  fibres  of  the  mufcular,  which  are  here 
more  vifible,  and  appear  to  be  flronger  than  in  any 

other  place.  • 

The  tunica  nervofa,  which  I  choole  rather  to  call 
reticularis,  and  its  proper  ceUular  or  hmuginous  fub- 
■flance,  have  nothing  pecuHar  to  them  more  than  has 
been  aheady  faid  about  the  intedines  in  general.  By 
blowing  artfully  into  this  fubftance,  it  may  be  made 
to  fwell  fo  much,  round  the  whole  cavity  of  the  in- 
teflines,  as  to  deftroy  all  the  duplicatures  or  valvulae 
conniventes. 

Thefe  valves  in  this  inteftine  are  very  broad,  very, 
numerous,  and  very  near  each  other.  On  the  fide  of 
the  great  curvature,  their  circumference  is  contiriuous 
and  uniform  ;  but  next  the  fmall  curvature,  there  are 
feveral  breaks  in  them,  the  extremities  of  fome  advan- 
cing beyond  the  reft,  and  terminating  in  points.  Some 
■of  thefe  valves  go  quite  round,  others  only  fome  part  of 
the  way;  and  fome  of  them  are  very  fmall,  which  go  ob- 
liquely between  two  large  ones,  forming  a  kind  of  com- 
munication. 

The  papillffi  of  the  tunica  villofa  are  here  more  raifed, 
more  loofe  and  floating,  than  in  the  duodenum  ;  and 
each  of  them  feems  to  be  divided  into  feveral  others, 
■by  incifures  of  a  very  fmgular  kind.  In  other  refpefts 
they  agree  pretty  much  with  what  was  faid  in  the  de- 
fcription  of  the  inteftines  in  general.  The  obfervations 
and  figures  publifhed  by  M.  Helvetius,  firft  phyfician 
to  the  French  queen,  in  the  Memoirs  of  the  Royal  A- 
cademy,  exprefs  thefe  papillae,  and  theiwhole  tunica  re- 
ticularis, very  juftly. 

The  glandular  lacunas  of  the  jejunum  are  of  the 
fame  ftrufture  with  the  glandulas  Brunneri  or  duode- 
nales ;  but  they  are  difpofed  in  a  different  manner. 
They  are  partly  fingle,  at  different  diftances  from 
each  other  j  and  partly  in  feveral  clufters,  like  flat  ob- 
long bunches  of  grapes,  called  plexus  glandulofi  Peyeri, 
Thefe  are  in  theJiargeft  quantity  near  the  great  curva-' 
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ture,  and  they  crofs  through  feveral  valvule  conniven- 
tes  at  once. 

The  veffels,  nerves,  connecljons,  &c.  niufl  be  referred 
till  the  mefentery  has  been  defcribecl. 

§  5.  Intejllnum  Ileum. 

Situation  of  the  ileum.  The  convolutions  of  the  in- 
tefthium  furround  thofe  of  the  jejunum  on  the  two  late- 
ral and  lower  fides,  and  it  patics  in  a  winding  courfe 
from  the  left  fide,, by  the  hypogallrium,  to  the  right 
fide,  where  it  terminates  a  little  below  the  right  klil- 
ney,  joining  the  inteftina  craQa,  in  the  manner  that  I 
fliail  relate  hereafter.  The  lateral  convolutions  are 
fupported  by  the  ofla  ilium,  fo  called,  not  from  this 
inteflinc,  but  from  the  region  of  the  abdomen,  termed 
ilia. 

Struclure  of  the  ileum.    The  ftrufture  of  the  ileum  is  j 
much  the  fame  with  that  of  the  jejunum  j  only  the  in- 
ternal  duplicatures  or  valvulas  conniventes  decreafe  gra- 
dually both  in  number  and  fize.    Near  the  extremity  \ 
of  the  ileum  their  direction  is  changed  ;  and  inflead  of  t 
being  tranfverfe  or  circular,  they  become  longitudinal, 
and  terminate  in  a  kind  of  pylorus,  which  advances  in-  < 
to  the  cavity  of  the  great  inteftines,  as  we  fliall  fee  pre- 
iently. 

We  obferve  likewife  in  this  inteftine,  as  in  the  jeju- 
num^ fingle  or  folitary  glands  or  lacunas,  and  alfo  re- 
ticular glands  or  glands  in  clufliers ;  the  lad  of  whicb^ 
at  the  extremity  of  this  inteftine,  is  oftentimes  of  a  great 
extent:  but  the  greateft  part  of  thefe  glands  appear  , 
to  be  flatter  here  than  in  the  jejunum.  The  cellular 
fubftance  of  the  external  coat  is  in  lefs  quantitiesi 
than  in  the  foregoing  inteftines ;  and  the  ileum  ap- 
pears commonly  more  pale,  or  not  fo  red  as  the  jeju- 
pum. 

The  veiTels,  nerves,  connexions,  &;c.  mufl  be  re^ 
ferred  to  the  hiftory  of  the  mefentery.  • 


Chap.  III.        OF  THE  ABDOMElSTa 


27S 


^  6.  the  Intejlina  Crajja  in  general,  and  Inte/linim  Caciim  in 

particular. 

Thf.  great  inteflines  are  one  continued  canal,  di- 
vided into  three  portions,  like  the  final!  ones.  This 
canal  begins  by  a  kind  of  facculus  or  bag,  which  is  rec- 
koned the  firll  of  the  three  portions,  and  called  cacum. 
The  fecond  portion,  called  colun,  is  the  longeft  of  the 
three ;  and  is  didinguiilied  from  them  by  a  great 
number  of  particular  eminences  or  convexities,  which 
appear  on  its  outer  furface  through  its  whole  length. 
The  lall  portion  Is  named  redum ;  being  more  uni- 
form, narrower,  thicker,  and  much  {horter,  than  the 
colon. 

The  flrufture  of  the  great  inteflines  is  nearly  the 
fame  with  that  of  the  fmall  ones,  in  regard  both  to  the 
numbef  and  difpofition  of  their  coats.  They  are  flior- 
ter,  and  have  fewer  convolutions,  but  are  much  more 
capacious.  The  coats  in  general  are  ftronger,  but 
efpecially  the  mufcular  coat.  The  villi  and  mucilaginous 
glands  are  different  ;  and  there  arefeveral  other  things 
relating  to  them,  which  will  come  in  better  in  the  par- 
ticular hiftory. 

Situation  and  JlruElure  of  the  cacum.  The  inteflinum 
caecum  is  only  a  round  fliort  broad  bag,  the  bottom  of 
which  is  turned  downward,  and  the  mouth  or  opening 
upward.  It  lies  under  the  right  kidney,  and  is  hid  by 
the  laft  convolution  of  the  ileum.  It  is  about  three  finr- 
gers  breadth  in  length,  and  its  diameter  is  more  than 
double  that  of  the  fmall  inteflines. 

Jppendicula  vermiformis.  On  one  fide  of  the  bottom 
of  the  caecum  lies  an  appendix,  refembling  a  fmall  in- 
teftine,  nearly  of  the  fame  length  with  the  caecum,  but 
very  flender.  It  is  termed  appendiciila  vermiformis, 
from  its  fuppofed  refemblance  to  an  earth-worm.  Its 
common  diameter  is  not  above  a  quarter  of  an  inch. 
By  one  extremity  it  opens  laterally  and  a  litde  obliquely 
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into  the  bottom  of  the  cjecum  ;  and  the  other  extremity 
is  clofed,  being  fometimes  greater  fometimes  fmaller 
^an  the  reft  oi  the  appendix. 

It  has  fome  contortions,  like  thofe  of  a  worm  when 
it  is  touched,  from  whence  comes  the  epithet  of  ver- 
mkularis  or  vermiformis.  Its  ftruclure  refembles  nearly 
that  of  the  other  inteftines. 

The  internal  coat  of  this  appendix  is  folliculous,  like 
that  of  the  duodenum  ;  and  it  is  likewife  reticular,  the 
mefhes  being  the  glandular  lacunas,  which  continually 
difcharge  a  fluid  into  its  cavity. 

It  has  been  often  difputed  whether  this  appendix,  or 
the  large  portion,  which  is,  as  it  were,  the  head  of  the  | 
colon,  ought  to  be  called  the  C(Zcum ;  but  the  general 
divifion  of  the  inteftines  into  great  and  fmall,  leaves  no 
room  to  doubt  of  its  being  only  an  appendix  in  man, 
whatever  reafon  there  may  be  for  talking  differently 
■with  refpeft  to  brutes  and  birds.  * 

Through  the  membranous  or  common  coat  of  the 
caecum,  we  fee  three  white  ligamentary  bands,  which  , 
adhere  very  clofely  both  to  the  outer  and  mufcular 
coat.  One  of  them  is  hid  by  the  adhefion  of  the  mefo- 
colon  ;  and  all  the  three  divide  the  cscum  longitudi- 
nally  into  three  parts  more  or  lefs  equal. 

They  all  unite  on  the  appendicula  vermiformis,  and  . 
cover  its  whole  outer  fide  immediately  under  the  com- 
mon coat.  Though  they  appear  exteriorly  on  the  cae- 
cum to  be  ligamentary,  they  are  made  up  interiorly  of 
flefhy  fibres  which  accompany  and  ftrengthen  the  lon- 
gitudinal fibres  of  the  mufcular  coat. 

The  villous  fubftance  of  the  inner  coat  of  the  caecum 
is  very  fhort,  and  furnifhed  in  feveral  places  with  glan- 
dular lacunas  or  folitary  glands,  broader  than  thofe  of 
the  fmall  inteftines. 

Thefe  glandular  lacunas  or  foUiculi  are  flattened  and 
depreffed  in  the  middle  like  fmall-pox.  When  we  blow 
through  a  pipe  into  thefe  lacunae  without  touching  them, 
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the  foUiculi  are  inflated,  and  reprefent  little  caps  with  a 
hole  in  the  middle  of  their  convex  fide. 

§  7.  Intejliniim  Colon. 

Situat'wn  and  JlruSlure  of  the  colon.  The  colon  is  the- 
mofl  confiderable  of  all  the  intcftines.  From  the  cas- 
cum,of  which  it  is  a  continuation,  it  reaches,  in  form 
of  an  arch,  above  the  umbilical  region,  and  to  the  lower 
part  of  the  left  hypochondrium.  Its  continuity  is,  how- 
ever, a  little  interrupted  by  the  ileum,  which  ad  van-, 
ces  into  the  cavity  ot  the  colon,  and,  together  with  a 
certain  fold  of  that  intelline,  forms  what  is  called  val- 
•vula  coli. 

The  whole  convex  fide  of  the  colon  is  divided  longi- 
tudinally into  three  parts,  by  three  ligamcntary  bands, 
continued  from  thofe  of  the  cscum,  and  of  the  fame 
ftruflure  with  thefe.  Two  of  thefe  bands  run  on  each 
fide,  along  the  great  curvature  of  the  colon ;  and  the 
third  along  the  fmall  curvature. 

The  uppermoft  band  of  the  two  that  belong  to  the 
great  curvature,  is  the  broadeft  of  the  three  ;  that 
which  belongs  to  the  fmall  curvature  is  the  narrowed, 
and  lay  hid  by  the  conneftion  of  the  mefocolon,  till  it 
was  brought  to  light  by  M.  Morgagni. 

Thefe  three  longitudinal  bands  do  the  office  of  lon- 
gitudinal frasna,  between  which  this  inteftine  is  thro* 
'  its  whole  length  alternately  depreff^d  into  tranfverfe 
folds,  and  raifed  into  confiderable  eminences.  All  the 
folds  aye  duplicatures,  which  form  portions  of  valvulse 
conniventes  in  the  cavity  of  the  inteftine  ;  arid  the  emi- 
nences form  receptacles,  called  the  cells  of  the  colon. 

All  the  coats  of  the  colon  concur  equally  to  the  for- 
mation of  thefe  duplicatures  and  cells,  the  depth  of 
which  decreafes  gradually  toward  the  extremity  of  the 
inteftine,  and  neither  of  them  go  any  further  than  the 
ligamentary  bands. 

Thefe  portions  of  the  colon  which  are  immediately 
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covered  by  the  ligamentary  bands,  are  finooth  and  with- 
out rugEe ;  and  therefore,  if  thefe  bands  alone  are  cut 
acrofs,  the  inteftine  is  not  elongated  fufficicntly  to  deftroy 
all  the  folds  and  cells. 

The  cominon  coat  on  one  fide  is  a  continuation  of 
the  mefocolon,  and  on  the  other  fide  it  contributes,  by 
the  fame  continuation,  to  form  the  omentum.  The  Ion- 
gitudinal  fibres  of  the  muTcular  coat  are  very  flender ; 
and  thofe  which  anfwer  to  the  annular  or  circular  fibres 
of  the  fmall  inteftincs,  are  only  fegments  ftretched  over 
the  eminences  alnd  folds.  The  other  coats  are  nearly  as 
in  the  csecum  ;  only  the  glandular  lacuni3e  or  folitary 
glands  are  broader  and  more  nunierous- 

The  arch  of  the  colon  begins  under  the  right  kidney, 
near  the  haunch.  It  runs  up  on  the  forefide  of  that 
kidney  to  which  it  is  connected  ;  paffes  under  the  ve- 
ficula  fellis,  which  tinges  it  with  a  yellow  colour  at  that 
place  ;  and  continues  its  courfe  before  the  firft  incurva- 
tion of  the  duodenum,  to  which  it  adheres,  and  partly 
hides  it.  In  this  part  of  its  courfe,  therefore,  there  is  a 
remarkable  connetlion  between., the  colon,  duodenum, 
right  kidney,  and  veficula  fellis. 

From  thence  the  arch  of  the  colon  runs  before  the 
great  convexity  of  the  fiiomach,  and  fometimes  a  little 
lower;  then  turns  backward  under  the  fpleen,  in  the  left 
hypochondrium  ;  runs  down  on  the  forefide  of  the  left 
kidney,  to  which  it  is  conneded  ;  below  this  kidney, 
turns  toward  the  vertebrje,  and  terminates  there  by  a 
double  incurvature,  or  by  two  oppofite  convolutions, 
which  reprefent  in  fome  meafure  an  inverted  Ro- 
man S. 

Thefe  laft  convolutions  of  the  colon  are  fometimes 
multiplied,  and  even  advance  to  the  right  fide  of  the 
pelvis  ;  and  along  the  great  arch,  and  the  two  laft  in- 
curvations, there  are  a  kind  of  fringes,  called  appendi- 
ces coli  adipofa,  which  I  (hall  afterwards  explain,  as  alfo 
the  connexions  of  the  colon  with  the  mefocolon  and 
omentum.  _  . 
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Vahula  coli.  At  the  place  where  the  csecum  joins  the 
colon,  one  portion  of  the  circumference  of  both  is  de- 
prelTcrd,  and  forms  a  large  fold  on  the  infide,  which 
advances  into  the  cavity  of  the  inteftine.  It  is  a  littc 
open  in  the  middle,  and  its  extremities  are  very  thick, 
by  reafon  of  the  mutual  duplicature  of  the  coats  of  the 
caecum  and  colon. 

The  extremity  of  the  ileum  is  as  it  were  grafted  ia 
the  opening  of  this  fold,  and  ftrongly  united  to  its  fides 
by  the  adhefion  of  its  tranfverfe  fibres  to  the  tranfverfe 
fibres  of  the  cascum  and  colon. 

This  union' forms  a  pretty  thick  ring,  which  like- 
wife  advances  into  the  common  cavity  of  the  csecum 
and  colon,  where  it  is  wrinkled  or  formed  into  gathers, 
almofl:  like  the  lower  extremity  of  the  oefophagus,  the 
pylorus,  or  infide  of  the  anus.  Its  circumference  is 
more  or  lefs  oval ;  and,  by  a  kind  of  continuity  with  the 
common  fold  of  the  cscum  and  colon,  it  forms  two 
produdions,  which  M.  Morgagni  calls  the  frcina  of  the 
valvula  coli. 

The  membranous  coat  of  the  extremity  of  the  ileum 
is  continued  on  the  CcEcum  and  colon,  without  finking 
into  any  fold  at  the  place  where  the  ileum  enters  the 
colon.  The  longitudinal  fibres  of  the  mufcular  coat 
feem  here  to  be  confounded  with  the  neareil  circular  fi- 
bres of  the  caecum  and  colon. 

The  inner  portion  of  the  mufcular  coat  of  the  ileum 
runs  in  between  the  circular  fibres  of  the  ileum  and 
colon,  as  into  a  common  fold  of  thefe  two  inteftines  ; 
from  all  which  a  pretty  thick  fhort  portion  of  a  flefliy 
tube  is  formed,  which  is  the  circular  rifing  already 
mentioned. 

The  tunica  nervofa  and  villofa  of  the  extremity  of  the 
ileum  likewife  enter  the  common  cavity  of  the  ceecum 
and  colon,  and  on  the  edge  of  the  circular  rifing  join 
the  like  coats  of  thefe  two  inteflines  ;  fo  that  the  circu- 
lar rifing  or  fliort  mufcular  tube  is  covered  boih  on  the 
outer  and  inner  fides  by'  a  nervous  and  villous  coat ; 

that 
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that  on  the  infide  being  fupplied  by  the  ileum,  and  the 
other  by  the  two  great  inteltincs. 

The  lituation  of  rhis  extremity  of  the  ileum  is  mofi: 
cominonly  tranfverfe,  and  is  inferted  alnioft  in  the  fame 
diredtion  in  the  common  cavity  of  the  two  inteflines  al- 
ready mentioned  ;  but  it  is  often  a  little  more  inclined 
toward  the  caecum,  than  to  the  colon;  and  whereas  in 
all  other  places  the  ileum  is  wide  and  eafily  dilatable, 
it  is  very  narrow  at  its.infertion,  and  its  fides  are  more 
folid  and  firm. 

It  is  chiefly  in  this  ftrudlure  that  the  mechanifm  of 
the  infertion  of  the  ileum  in  the  cascum  and  colon 
confifl:s ;  about  which  infertion  or  opening,  authors  are 
very  much  divided,  lome  reckoning  it  a  valve,  others 
only  a  fphindler. 

It  is  very  evident,  from  what  I  have  faid,  that  it  is  a 
double  machine  contrived  to  hinder  the  return  of  the 
excrements  into  the  ileum,  becaufe  it  can  produce  this 
effeft  partly  as  a  valve,  and  pardy  as  a  kind  of  fphinc- 
ter.  The  dried  preparations  of  this  part  give  a  very 
falfe  idea  of  its  lirufture  and  conformation ;  and  the 
fame  thing  is  to  be  faid  of  the  opening  of  the  appendi- 
cula  vermiformis  into  the  caecum. 

The  capacious  arch  of  the  colon  is  connefted  by  both 
extremities  to  the  regio  lumbaris,  near  the  kidneys,  by 
two  particular  ligaments,  one  on  the  right  fide,  the 
other  on  the  left,  which  are  only  fmall  duplicatures  of 
the  peritoneum,  more  or  lefs  tranfverfe. 

The  remaining  portion,  which  forms  the  two  convo- 
lutions in  form  of  the  Roman  S,  contracts  below  the 
left  kidney,  being  narrower  there  than  lower  down. 
The  coats  of  this  portion  become  gradually  thicker  and 
Itronger,  and  likewife  the  ligamentary  bands,  which 
approach  each  other  by  degrees,  and  feein  to  increafe 
in  breadth. 

The  velfels,  nerves,  &c.  will  be  found  in  the  defcrip- 
tion  of  the  mefentery. 


§  8.  In 
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§  8.  Meftinum  reBum,  and  Jnus. 

Situat'ion,  figure,  and fize  of  the  reaum.  The  laft  of 
all  the  inteftmes  is  x\2^mtd  reaum,  or  the  Jlraight  gut, 
from  its  fituation  ;  for,  when  viewed  dirediy  forward, 
it  appears  to  run  down  in  a  llraight  courfe  from  the  laft 
vertebra  of  the  loins,  on  the  forefide  of  the  os  facrura, 
all  the  way  to  the  os  coccygis,  where  it  ends  in  what  is 
called  the  a-mis. 

This  inteftinc,  properly  fpeaking,  is  a  true  continua- 
tion of  the  lafli  convolution  of  the  colon  ;  and  it  is  the 
repofitory,  fmk,  and  common  fewer  of  the  whole  inte- 
ftinal  canal.  It  has  likewife  a  fpecial  relation  to  the 
bladder,  and  to  the  parts  of  generation  in  both  fexes. 

The  redlum  having  palfed  below  the  laft  vertebra  of 
the  loins,  to  the  infide  of  the  os  facrum,  is  bent  back- 
ward, on  that  concave  fide,  to  which  it  is  conneded, 
in  the  manner  that  fliall  be  afterwards  explained  ;  and 
having  reached  the  os  coccygis,  it  runs  likewife  in  the 
direction  of  that  bone,  and  bends  a  little  forward,  ter- 
minating beyond  the  extremity  of  the  coccyx. 

The  figure  of  this  inteftine  varies  according  as  it  is  full 
or  empty.  "Wken  empty,  it  is  irregularly  cylindrical, 
and  fmks  in  by  a  kind  of  tranfverfe  folds  ;  and  in  that 
ftate,  it  is  about  three  fingers  breadth  in  diameter  mare 
or  lefs.  When  full,  it  is  wider  in  proportion  to  the 
quantity  of  fasces,  wind,  or  whatever  elfe  is  contained 
in  it ;  and  it  may  be  extended  to  the  fize  of  a  large 
bladder,  fo  as  to  reprefent  a  kind  of  ftomach. 

Struaure  of  the  reaum.  The  membranous  coat  of- 
ten contains  a  great  quantity  of  fat,  fpread  between  it 
and  the  mufcular  coat,  and  forming  round  the  inte- 
ftine numerous  eminences,  in  the  room  of  the  appen- 
dices adipofffi  of  the  colon,  which  fliall  be  explained  in 
the  hiftory  of  the  omentum. 

The  mufcular  or  flefliy  coat  is  very  thick  ;  and  the 
longitudinal  fibres,  which  in  the  other  inteftines  are  very- 
thin. 
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thin,  are  In  this  ftronger  than  the  circular  fibres  of  the 
reft.  The  ligamentary  bands  continue  to  increafe  in 
breadth,  and  to  approach  each  other,  as  has  been 
faid  ;  and  it  is  to  the  flefhy  fibres  of  thefe  bands,  that' 
the  thicknefs  of  the  longitudinal  fibres  feems  to  be  ow- 
ing; 

The  nervous  or  filamentous  and  internal  coatsi,  are 
larger  here  than  in  the  other  inteftines ;  and  when 
the  redum  is  empty,  they  form  a  great  number  of  wa* 
ving  rugse  in  its  cavity,  which  difappear  in  proportion 
as  that  cavity  is  filled. 

The  innermoft  coat  is  very  improperly  termed  villofa^ 
and  fcarce  deferves  the  name  of  papillaris^  becaufe  of 
the  fmallnefs  of  the  little  corpufcles  fpread  on  its  fur- 
face.  It  contains  a  great  number  of  fingie  or  folitary 
glands  ;  and  it  is  always  moiftened  by  a  mucus  of  dif- 
ferent confillences,  difcharged  by  thefe  glands  or  folli- 
culi,  and  perhaps  by  the  corpufcles  alfo. 

Near  the  extremity  of  this  inteftinc  therugse  or  folds 
become  in  a  manner  longitudinal ;  and  at  lalt,  towards 
the  circumference  of  the  inner  margin  of  the  anus, 
they  form  little  bags  or  femilunar  lacunse,  the  openings 
of  which  are  turned  upward,  toward  the  cavity  of  the 
inteftine.  Thefe  lacuiue  are  foniething  like  thofe  at  the 
lower  extremity  of  the  oefophagus,  or  upper  orifice  of  the 
flomach. 

Mvfcles  of  the  anus.  At  length  the  extremity  of  the 
redtum  contracts,  aiid  terminates  by  a  narrow  orifice 
called  the  /3;m,.the  fides  of  which  are  difpofed  in  clofe 
folds  or  gathers.  This  extremity  of  the  inteftine  has. 
fevcral  mufclcs  belonging  to  it,  fome  of  which  furround 
it  like  fphinders ;  the  reil  are  broad  fleHiy  planes  infert- 
ed  in  it,  and  which,  being  likevvife  fixed  to  other  parts, 
fuftain  it  in  its  natural  fituation,  and  reftore  it  to  that 
fituation  after  being  difturbed  by  the  force  necefliiry  for 
the  ,exclufion  of  the  fsces.  Thefe  latter  mufcles  ar© 
termed  levatons  ani,  the  firft  go  by  the  general  name  of 
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Thefe  fphinclers  are  three  in  number,  one  inteftlnal 
or  orbicular,  and  two  cutaneous  or  oval ;  whereof  one 
is  large,  fuperior,  and  internal  j  the  other  fmall,  infe- 
rior, and  externak 

The  inteftinal  or  orbicular  fphinfter  of  the  anus, 
confilts  merely  in  an  augmentation  of  the  inferior  por- 
tion of  the  flefhy  fibres  of  the  extremity  of  the  redlum. 

In  the  defcription  of  the  frefh  bones,  I  omitted  two 
ligaments,  one  called  ligarimitum  cutaneum  ojjis  coccygisy 
the  other  I'lgamentwn  pubis  interojjeum.  Thefe  two  liga- 
ments muft  be  here  defcribed,  before  I  proceed  to  the 
cutaneous  fphinclers. 

The  cutaneous  ligament  goes  out  anteriorly,  from  the 
extremity  of  the  os  coccygis.  It  is  very  {lender,  and 
divides  into  two  portions  at  the  orifice  of  the  anus,  which 
run  into  the  membrana  adipofa,  and  are  inferted  in  the 
fldn  on  each  fide  of  the  anus,  by  a  kind  of  expanfion, 
and,  continuing  to  devaricate,  they  are  lofl  on  the  two 
fides  of  the  perinseum. 

The  interolTeous  ligament  of  the  offa  pubis  is  a  very 
flrong  triangular  membrane,  fixed  by  two  of  its  edges 
in  the  inferior  rami  of  thefe  bones,  all  the  way  up  to 
their  common  fymphyfis.  The  third  edge,  which  is 
the  lowefl:,  is  loofe ;  and  this  whole  membrane,  the 
middle  of  which  is  perforated  by  a  particular  hole,  is 
ftretched  very  tight  between  the  two  bones,  and  un- 
der their  cartilaginous  arch,  to  which  it  adheres  very 
clofely.- 

At  the  lower  part  of  this  interolTeous  ligament, 
along  its  whole  lower  or  loofe  edge,  lies  a  digaftric 
mufcie,  fixed  by  its  two  extremities  in  the  rami  of  the 
offa  pubis,  its  middle  tendon  lying  on  the  middle  of  the 
edge  of  the  ligament.  The  defcription  of  that  mufcie 
does  not  belong  to  this  place  ;  and  I  mention  it  here 
only  becaufe  of  the  relation  it  bears  to  the  cutaneous 
fphinfters  of  the  anus.  It  is  called  by  fome,  mufculus 
tranfverfalis  perinei;  by  others,  mufculus  triangularis. 

The  cutaneous  fphinders  have  each  an  anterior  and 
Vol.  II.  T  do- 
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pofterior  infertion,  ending  both  ways  in  a  kind  of  point, 
and  comprehending  the  orifice  of  the  anus  between 
their  middle  portiojis. 

They  are  diftinguiflied  from  each  other  by  their  fitua* 
tion,  by  their  fize,  and  by  a  kind  of  white  cellular  line 
The  grearefl:  of  the  two  appears  to  be  double  ;  and  the 
fmalleft  lies  neareft  the  fkin,  and  adheres  moft  clofely 
to  it. 

They  are  inferted  backward,  partly  in  the  apex  of 
the  OS  coccvgis,  and  partly  in  the  contiguous  por- 
tion of  the  cutaneous  ligament  of  that  bone.  For- 
■ward  their  chief  infertion  is  in  the  middle  tendon  of 
the  tranfverfalis  urethras  ;  and  they  have  likewife  fome 
connexions  to  other  mufcles  of  the  urethra,  of  which- 
hereafter. 

The  levatores  ani  are  broad,  thin,  mufcular  portions^ 
fixed  by  one  extremity  of  their  flefliy  fibres  round  the 
concave  fide  of  the  inferior  portion  of  the  pelvis,  from' 
the  fymph.yfis  of  the  offa  pubis,  beyond  the  fpine  of  the' 
ifchium.  The  other  extremity  of  thefe  fibres  runs  down- 
on  each  fide  behind,  and  under  the  curvature  of  the  end 
of  the  reclum,  where  they  meet  together,  and  unite 
from  the  bafis  of  the  os  coccygis  iill  the  way  to  the  mar- 
'  gin  of  the  anus. 

By  their  fuperior  infertions,  thefe  portions  are  on 
each  fide  of  the  pelvis  divided  into  three  clafles,  an  an* 
terior,  middle,  and  poftcrior  clafs.  The  two  anterior 
claffes  reach  from  about  the  middle  of  the  fymphyfis  of 
the  ofia  jrubis,  to  the  upper  border  of  the  foramina  ova- 
lia  of  the  pelvis.  The  middle  clalTes  continue  the  fame 
courfe  immediately  above  the  infertion  of  the  obturator 
internus,  on  the  ofTa  ifchium,  and  a  httle  on  the  ofla 
ilium.  The  pofterior  ckilTes  are  fpread  on  the  inner  fides 
of  the  ofTa  ifchium  to  the  fpinal  apophyfes  of  thefe  bones,- 
nnd  even  a  little  beyond  thefe,  on  the  ligamenta  facro- 
fciatica. 

The  anterior  portions  are  in  their  paffage  conneflcd 
to  the  proftate  glands,  to  the  neck  of  the  bladder,  to 

the, 
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the  bulb  of  the  urethra;,  as  fliall  be  fliown  in  the  de- 
fcription  of  thole  parts  ;  and  they  fomctimes  fend  fi- 
bres to  the  mufculus  tranfverfaUs  urethras  abovemen- 

tioned.  ,     ,  •  r 

The  fibres  of  all  thefe  portions  having  by  their  fupe- 
irior  infertions  formed  this  large  and  ample  circumfe- 
Irence,  run  down  obliquely  from  before  backward,  con- 
tracting in  breadth,  and  approaching  each  other  in  the 
manner  of  truncated  radii  ;  and  behind,  and  under  the 
extremity  of  the  reftum,  they  form  a  digaftric  mufcle, 
fomething,  hke  the  mylo-hyoidfEus ;  which  terminates 
the  bony  pelvis  below,  and  fornis  the  bottom  of  the 
tavity  of  the  abdomen,  as  the  diaphragm  forms  the  up- 
per part. 

Here  we  ought  to  remark,  that  the  margin  or  edge 
of  the  anus  is  formed  by  the  union  of  the  Ikin  and  epi- 
dermis with  the  internal  coat  of  the  reftum  ;  fo  that 
the  mofl:  fuperficial  portion  of  that  coat  feems  to  be  a 
continuation  of  the  epidermis. 

I  refer  the  arteries,  veins,  nerves,  conne^llons,  ufes, 
&G.  to  the  place  already  mentioned  in  the  defcription  of 
the  other  inteftines. 


§  9.  Mefenterium  et  Mefocolon- 

Divtjion  of  the  mefentery,  &c.  This  great  bundle  of 
inteftines  is  not  left  to  move  at  random  in  the  cavity  of 
the  abdomen  ;  but  artfully  bound  down  by  a  membra- 
nous web,  which  prevents  the  inteflinal  convolutions 
from  being,  intangled  in  each  other,  and  from  being 
twiffced  or  comprelfed  in  all  their  different  ways  of  meet- 
ing }  and  yet  allows  them  a  gentle  floating,  but  limited 
tiiotion. 

This  Web  goes  flili  by  the  ancient  Greek  name  of 
mefentery^  as  being  in  fome  meaiure  in  the  middle  of 
the  inteftines.  It  is  diftinguiflied  into  two  portions, 
one  of  which  being  very  broad  "and  very  much  plait- 
ed, connects  the  fmall  inteftines  j  the  other,  which  is 
2  T  4  ■  long 
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long  and  incurvated,  does  the  fame  office  to  the  great 
inteftines. 

I  hefe  two  portions  are  in  reality  only  one  and  the 
fame  contiimation  of  the  membranous  lamina  of  the  pe- 
ritonaeum doubled  back  upon  itfclf,  and  they  are  di- 
ItinguiHied  only  by  their  breadth.  Taken  both  toge- 
ther,  they  form  a  kind  of  fpiral  roll,  more  or  lefs  plait- 
ed in  its  circufnference.  The  firft  portion  has  retained 
the  name  of  mefentery^  the  other  is  termed  mefocolon. 

Stnidtire  of  the  mefentery^  he.  The  mefentery  be- 
gins at  the  iall  incurvation  of  the  duodenum,  and  runs 
obliquely  from  left  to  right,  along  the  vertebrae  of 
vthe  loins.  In  this  fpace,  the  membranous  portion  of 
the  peritoneum  is  detached  on  both  hands,  produces 
a  duplicature  by  two  elongations  or  particular  laminse 
applied  to  each  other,  and  thus  forms  the  mefentery. 

It  is  narrow  at  its  upper  and  lower  parts,  but  chiefly 
at  the  upper.  The  middle  portion  is  very  broad,  and 
the  edge  of  it  next  the  inteftincs  is  every  where  very 
much  plaited.  Thefe  plaits  or  folds  are  only  waving 
inflexions,  fuch  as  may  be  obferved  in  the  edge  of  a 
piece  of  fliamoy  which  has  been  often  drawn  through 
the  lingers.  They  make  this  edge  of  the  mefentery 
very  long,  and  ihey  run  through  about  one  third  of  its 
breadth. 

The  two  laminse  are  joined  together  by  a  cellular  fub- 
ftance,  which  contains  glands,  veffels,  and  nerves, 
thatfliall  be  defcribed  hereafter;  and  in  fome  fubjefts  it 
has  a  great  quantity  of  fat,  which  keeps  the  two  laminse 
at  a  good  diflance  from  each  other. 

Along  the  whole  circumference  of  the  mefentery,  the 
two  lammas  are  naturally  feparated,  and  applied  to  the 
two  fides  of  the  fmall  inteflines  which  they  invefl;  by 
their  union  or  rather  reciprocal  continuation  on  the 
great  curvature  of  thafcanal,  and  carry  it  as  in  a  fcarf 
or  fling.  This  is  what  forms  the  external  or  membra- 
nous coat  of  the  intefl:ines. 

The  mefocolon  is  the  continuation  of  the  mefentery, 

which 
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which  having  reached  the  extremity  of  the  ileum,  con- 
trafts  and  changes  its  name.  At  this  place,  the  particu- 
lar lamina  which  is  turned  to  the  right  fide,  forms  a 
fmall  tranfverfe  fold,  called  Ugamentum  coll  dextrum.^ 

Afterwards  the  mefocolon  afcends  toward  the  right 
kidney,  where  it  feems  to  be  loft  by  the  immediate  ad- 
hefion  of  the  colon  to  that  kidney,  and  to  the  firfl:  in- 
curvation of  the  duodenum.  Then  it  appears  again, 
and  increafing  in  breadth,  it  continues  its  courfe  almofl: 
tranfverfely  under  the  liver,  ftornach,  and  fpleen,  where 
k  begins  to  turn  downward,  under  the  left  hypochon- 
■  drium,  toward  the  kidney  on  the  fame  fide. 

.  Through  this  whole  courfe  the  mefocolon  extends 
.in breadth,  and  forms  nearly  a  tranfverfe  femicircular 
plane,  very  littje  plaited  at  its  great  circumference.  By 
'  this  circumference  or  edge,  it  is  connecled  to  the  co- 
lon, and  hides  that  ligamentary  band  of  this  inteftine, 
which  runs  along  its  fmall  curvature.  By  its  fliort  or 
fmali  edge,  it  forms  the  triangular  cafe  of  the  duode- 
num ;  and,  by  its  great  edge,  the  external  coat  of  the 
colon,  in  the  fame  manner  as  the  mefentery  does  that 
of  the  fmall  inteftines.  As  it  pafles  under  the  large 
extremity  of  the  ftornach,  it  adheres  a  little  to  the 
lower  portion  of  that  extremity,  as  the  diaphragm  does 
to  the  upper.  ^ 

Having  got  below  the  left  kidney,  it  contracts,  and 
forms  another  tranfverfe  fold,  called  liga?nentum  colt 
finijlrum.  Afterwards  it  expands  again,  but  not  fo 
much  as  in  the  upper  part ;  and  runs  down  on  the  left 
pfoas  mufcle,  toward  the  laft  vertebra;  of  the  loins. 
This  defcending  portion  is  fixed  to  their  convolutions 
of  the  colon,  in  the  fame  manner  as  the  fuperior  por- 
tion is  to  the  arch  of  that  intdftine. 

The  inteflinum  reftum  is  likewife  inverted  by  a  par- 
ticular production  of  the  peritonaeum,  called  commonly 
by  the  barbarous  name  of  me  fo- rectum.  This  produc- 
tion is  very  narrow  ;  and  about  the  middle  of  the  fore- 
fide  of  the  redum,  it  forms  a  tranfverfe  femicircular  fold, 

T  3  which 
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which  nppears  when  the  inteftine  is  empty,  but  is  loft 
wtfeen  it  is  filled. 

Between  the  lamlncc  of  the  mefentery,  a  great  num- 
ber of  glands  he  fcattered  through  the  cellular  fub- 
ftance.  In  the  natural  (late,  thefe  glands  are  fomething 
of  the  figure  of  lentils  or  little  round  beans,  feme  of 
them  being  orbicular,  others  oval,  but  all  ol  them  a 
little  flatted,  and  in  corpulent  fubjccls  we  find  them  fur- 
rounded  with  fat. 

Thefe  glands  are  of  the  number  of  thofe  that  anato- 
mifts  C3.]\ g/undula  conglobata^  the  ftrufture  of  which  is 
not  as  yet  fufficiently  known.  They  feem  to  be  of  a  cel- 
lular fubftance,  furrounded  by  a  very  fine  membrane 
or  coat,  on  which,  by  the  help  of  microfcopes,  wc  dif- 
cover  an  interiiexture,  of  particular  filaments,  which 
Malpighi  believed  to  be  flefhy  fibres. 

The  niced  anatoniical  injcftions  have  not  hitherto 
given  us  any  fatisfaftion  about  thefe  particulars :  for 
though  they  be  made  with  all  poflible  care,  they  always 
fill  the  folliculous  texture  of  thefe  glands  ;  and  though 
by  means,  of  thefe  injeftions  we  may  difcover  a  great 
many  velfcls,  which  were  before  invifible,  we  are  not  a 
wh'it  the  nearer  our  purpofe,  becaufe  we  cannot  by  thisi 
wethod  diftinguifh  the  fecretory,  excretory,  and  blood- 
vefllls  from  each  other. 

Eefides  the  blood-veffels,  which 'are  diflributed  in  a 
reticular  manner  in  the  mefenteric  glands,  and  befides 
many  nervous  filaments  fpread  through  them,  we  dif- 
cover an  infinite  number  of  fraall  velfels  of  another 
kind,,  running  from  gland  to  gland. 

Thefe  veffcls  are  extremely  thin  and  tranfparent,  and 
fmnifhed  on  the  infide  with  numerous  valves,  which 
appear  on  the  outfide  like  little  fmall  knots  very  near 
each  other.  Tht7  go  out  from  each  gland  by  ramifi- 
cations, a<;  by  fo  many  roots  ;  and  having  formed  a 
fmall  trunk,  tl,ey  are  again  divided,  and  enter  fome 
nciglibouring  gland  by  the  fame  kind  of  ramifications 
by  \vhich  they  went  out  from  the  former. 
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Laaeal  veffels.  Thefe  are  termed  lymphatic  vejels, 
becaufe  for  the  moft  part  they  contain  a  very  clear,  lim- 
pid, though  mucilaginous  ferum,  called  lympha  by 
^na'tomifts.  But  as  they  have  likewife  been  obferved 
to  be  filled  with  a  white  milky  fluid,  called  chyle,  they 
have  been  called  vafa  cbylifera^  or  vencs  ladeoi.  They 
have  the  name  of  veins,  becaufe  their  valves  are  dil- 
pofed  as  thofe  of  the  ordinary  blood-veins,  and  becaufe 
the  fluid  which  they  contain  runs  from  fmaller  into  lar- 
ger tabes  :  But  the  particular  defcription  of  thefe  will 
jcome  in  more  properly  in  a  latter  part  of  the  work. 

§  1 1.  The  Blood-veffeh  and  Nerves  of  the  Intefines. 

Blood-veffels  of  the  inteflines.  The  duodenum  has 
commonly  a  particular  artery  called  duodenalis  or  intt' 
Jlinalis,  which  comes  indifferently  from  the  ftomachica 
■coronaria,  pylorica,  gaftrica  major,  or  hepatica.  It 
has  likewife  .feveral  diftinO:  ramifications  from  thefe 
trunks,  and  from  the  mefenterica  fuperior  and  fpleni- 
ca,  which  ramifications  communicate  with  each  other. 

The  arteria  duodenalis,  and  the  other  additional 
fmall  arteries,  form  a  vafcular  net-work  round  the 
mufcular  coat  of  the  inteftine,  which  fends  out  a  great 
number  of  capillaries  toward  both  the  outer  and  in- 
ner fides,  that  make  the  M'liple  inteftine  look  of  a  red. 
colour. 

The  veins  of  the  duodenum  are  rams  of  the  ve- 
na portze,  and  the  diflribution  and  denomination  there- 
of is  pretty  much  the  fame  with  that  of  the  arte- 
ries ;  only  they  communicate  more  with  each  other 
than  the  arteries,  and  alfo  with  the  great  hasmorrhoid- 
al  vein. 

The  venal  ramifications  form  round  the  duodenum  a 
net-work  like  that  of  the  arteries  ;  and  the  fame  kind 
of  vafcular  texture  is  more  or  lefs  to  be  found  in  all  the 
other  inteflines. 

The  arteries  of  the  jejunum  come  chiefly  from  the 

T  4  me- 
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mefenterica  fuperior,  and  fome  from  the  afcending 
branch  of  the  mefenterica  inferior.  The  veins  are  for 
the  moft  part  branches  of  the  great  mcferaica  ;  and  the 
reft  come  from  the  fplenica  and  fmall  mefcraica  or  hae- 
niorrhoidalis  interna. 

The  principal  fubaltern  trnnks  of  thefe  arteries  and 
veins  accompany  each  other  through  the  cellular  fub- 
ftance  between  the  laminee  of  the  mefentery ;  are  di- 
itributed  by  branches  and  rami ;  and  form  the  meflies, 
lozenges,  and  arches,  mentioned  in  the  defcriptidn  of 
the  arteries  and  veins.  The  iafl:  of  thefe  arches  and  - 
lozenges,  or  thofe  next  to  the  intelline,  produce  two 
fmall  vafcular  planes,  which  feparate  from  each  other 
very  dlftin6lly,  and  furround,  the  inteftinal  canal  in  a 
reticular  manner. 

The  blood-veffels  of  the  ileum  come  from  the  fame 
Iburces  with  thofe  of  the  jejunum,  as  has  been  faid  in 
the  hiftory  of  the.arteries  and  Veins ;  and  it  ought  to  be 
obferved  concerning  both  thefe  veffcls,  and  thofe  of  the 
jejunum,  that  in  their  whole  eourfe  through  the  mefen- 
tery, they  give  ramifications  to  the  glands,  laminae,  and 
cellular  fubftance  of  the  mefentery  ;  and  alfo  that  there 
is  a  kind  of  communication  between  feveral  fmall  me- 
feraic  veins,  and  the  capillary  rami  of  the  venae  lumba- 
res  and  IpcrmaticD^. 

The.arteries  of  the  cjscum  and  appe;ndicula  vermi- 
formis,  are  ramificationa  of  the  lalt  branch  from  the 
convex  fide  of  the  mefenterica  fuperior  ;  and  they  have 
iikewife  fome  fmall  ones  from  the  fecond  and  third 
branches,  when  both  are  found.  The  veins  of  thefe 
two  parts  are  ramifications  of  the  great  meferaica,  and 
one  of  thefe  rami  is  by  Riolan  termed  'vena  cacalis- 

The  ftraight  portion  of  the  arch  of  the  colon,  or  that 
v/hich  is  an  immediate  continuation  of  the  cscum,  is 
fupplied  with  arteries  by  the  fecond  branch  that  comes 
from  the  concave  fide  of  the  mefenterica  fuperior,  and 
iikewife  a  little  by  the  third,  when  there  is  a  third. 

The  fuperior  or  iniddle  portion  of  the  arch  of  the  co- 
lon, 
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Ion  is  furniflied  by  the  firfl  branch  from  the  fame  fide 
of  the  mefenterica  fuperior,  which  by  a  bifurcation 
communicates  on  both  hands  with  the  other  portions  of 
the  arch  of  the  colon.  . 

The  left  portion  of  this  arch  derives  its  arteries  partly 
from  the  firft  branch  of  the  fame  mefenterica,  and  partly 
from  thai  of  the  mefenterica  inferior  ;  whicli  two 
branches  form  the  celebrated  communication  or  com- 
mon arch  of  the  two  mefentericgs. 

By  means  of  this  communication  or  continuation,  in 
cafe  one  artery  Ihould  be  obftrufted  or  comprefl'ed,  the 
other  would  furnifh  blood  to  all  the  branches  below  the 
place  of  the  obftruaion.  The  fecond  branch  of  the 
mefenterica  inferior  gives  likewife  fmall  arteries  to  the 
left  extremity  of  the  colon. 

The  defcending  convolutions  of  the  colon,  which  re- 
prefent  a  Roman  S,  are  fupplied  by  the  other  branches 
of  the  mefenterica  inferior  ;  the  laft  of  which  forms  the 
hsemorrhoidahs  interna. 

The  veins  of  all  thefe  portions  of  the  colon  are 
branches  and  ramifications  of  the  vena  portas  ventralis, 
and  principally  of  the  fubaltern  trunks,  the  meferaica 
major,  and  meferaica  minor  or  hasmorrhoidalis  interna. 
The  diftribution  of  thefe  branches  and  ramifications  is 
in  fome  meafure  the  fame  with  that  of  the  arteries,  as 
may  be  feen  in  the  defcription  of  the  veins. 

The  arteries  of  the  reftum  are  furnilhed  by  the  hse- 
morrhoidalis  interna,  the  lall  branch  of  the  mefenterica 
inferior,  which  communicates  with  the  hypogaflrica, 
and  particularly  with  the  haemorrhoidalis  externa,  a 
produftion  of  one  of  thefe  arteries. 

The  veins  of  the  recluni  are  ramifications  of  the  lafl: 
branches  of  the  meferaica  minor  or  haemorrhoidalis  in- 
terna ;  and  they  communicate  with  the  hsemorrhoidales 
externss,  which  are  rami  of  one  of  the  hypogaftricfe. 
They  communicate  likewife  with  the  capillary  ramifi- 
cations of  the  other  hypogaftric  veins,  whhich  go  to  the 
internal  parts  of  generation  of  both  fexes. 

It 
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It  IS  here  to  be  obferved  in  general,  that  there  is  a 
fucceflive  continuation,  more  or  lefs  fimple  or  multi- 
plied, between  all  the  arteries  of  the  inteflinal  canal, 
and  likewife  between  all  the  veins ;  and  alfo  that  the 
veins  are  here  thinner  and  more  capacious  than  the  arr 
teries,in  a  greater  proportion  than  in  the  other  parts  of 
the  body. 

Nerves,  of  the  infejiines.  The  nerves  of  the  duodenum 
are  die  middle  plexus  of  the  femilunar  ganglion,  and 
fome  filaments  of  the  plexus  ftomachicus  and  hepati- 
cus. 

The  nerves  of  the  jejunum,  ileum,  and  mefenteric 
glands,  are  the  plexus  mdentericus  fupcrior,  the  po- 
fterior  mefenteric  fafciculi,  and  the  plexus  mefentcricus 
inferior. 

The  nerves  of  the  cacum  ilre  the  pofterior  mefenteric 
fafciculi  or  plexus,  and  the  plexus'  mefentericus  infe-. 
rior. 

The  nerves  of  the  arch  of  the  colon  are  the  fame  faf- 
ciculi, and' the  two  pl«xus  mefcnterici. 

The  nerves  of  the  lafl  convolutions  of  the  colon  are 
the  pofterior  mefenteric  fafciculi,  and  the  plexus  me- 
fentericus inferior  and  fub  mefentericus. 

The  nerves  of  the  redum  are  the  plexus  mefentericus 
inferior,  plexus  fub-mefenrericus  or  hypogaftricus,  and 
the  two  ganglions  of  that  plexus. 

The  nerves  of  the  anus,  and  of  its  mufcles,  are  the 
ganglions  of  the  plexus  fub-mefrntericus,  the  inferior 
rope  of  both  fympathetici  maxlmi,  and  the  common 
arch  of  the  extremities  of  both  ropes. 

Before  I  proceed  to  the  liver,  it  muft  be  remarked, 
that  rhe  omentum  and  appendices  adipofas  have  fo  near 
a  relation  to  the  liver  and  fpleen,  that  it  is  impofTible  to 
defcribe  them  without  mentioning  feveral  things  be- 
longing to  thefe  two  vifcera  ;  and  therefore  1  think  it 
more  proper  to  give  the  hiflory  of  thefe  after  that  of 
the  other  two,  and  even  of  the  pancreas,  than  to  be- 
gin the  hiflory  of  the  parts  contained  in  the  cavity  of 
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the  abdomen  by  that  of  the  omentum,  as  is  commonly 

^^For  the  fame  reafon,  I  (hall  not  give  the  ufes  of  thefe 
parts  till  after  they  have  been  all  explained  ;  and  toge- 
fher  with  thefe  ufes,  I  ftiall  fpeak  to  ihofe  of^  the  inte- 
ftinal  canal,  mcfcntcry,  vafa  Ia£i:ea,  mefenteric  glands, 
mufcles  ot"  the  anus,  &c. 

§  12.  Hepar,  and  Veficula  Fellis. 

Situation,  figure,  and  divifion,  of  the  liver.  The  liver 
is  a  large  and  pretty  folid  mafs,  of  a  dark  red  colour,  a 
little  inclined  to  yellow,  fituated  immediately  under  the 
arch  of  the  diaphragm,  partly  in  the  right  hypochon- 
drium,  which  it  fills  almoft  entirely,  and  partly  in  the 
epigaftrium,  between  the  appendix  enfiformis  and  fpina 
dorfi,  and  terminating  commonly  in  the  left  hypochon- 
drium,  into  which  it  fometimes  runs  a  confiderablc 
way. 

The  figure  of  the  liver  is  irregular,  it  being  arched 
or  convex  on  the  upper  part,  unequally  concave  on  the 
lower,  and  very  thick  on  the  right  and  back  fides.  To- 
wards the  left  and  anterior  fides,  its  thickncfs  decreafes 
very  much,  and  terminates  there  by  a  kind  of  edge ; 
and  it  is  broader  from  right  to  left  than  from  before 
backwards. 

The  liver  may  be  divided  into  two  extremities,  one 
great,  the  other  fmall ;  two  edges,  one  anterior,  and 
one  pofterior;  two  fides,  one  fuperior  and  convex, 
which  is  fmooth,  poliflied,  and  proportioned  to  the 
arch  of  the  diaphragm,  and  one  inferior,  concave  and 
uneven,  with  feveral  eminences  and  depreflions  5  of 
which  hereafter. 

it  may  likewife  be  divided  into  two  lateral  parts, 
called  lobes  ;  one  of  which  is  termed  the  great  or  right 
lobe,  the  other  the  fmall  or  left  lobe.  Thefe  two  lobes 
^^re  diftinguiihed  above  by  a  membranous  ligament, 

and 
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and  below,  very  plainly,  by  a  confiderable  fciffiire,  ly. 
ing  in  the  fame  direiSlion  with  the  fuperior  ligament. 

The  eminences  on  the  concave  fide  of  the  liver  be- 
long to  the  great  lobe.  The  principal  emmence  is  a 
fort  of  triangular  or  pyramidal  apophyfis,  fituated  back- 
ward near  the  great  fciflure  which  diflinguifhes  the  two 
lobes. 

This  triangular  eminence  is  termed  lobulus  Spigelii, 
or  fimply  the  fmall  lobe  of  the  hver.  One  of  its  angles 
advances  a  confiderable  way  toward  the  middle  of  the 
lower  fide  of  the  great  lobe,  and  is  loft  there.  This 
angle  I  call  the  root  of  the  lobulus.  Toward  the  fore- 
fide  there  is  another  eminence  lefs  prominent,  but 
broader ;  and  to  this  eminence,  and  the  former,  the 
ancients  gave  the  general  name  of  porta. 

The  depreffions  on  the  concave  or  lower  fide  of  the 
liver,  which  deferve  our  attention,  are  four  in  number. 
1'he  firft  is  the  fciflure  that  fepirates  the  two  lobes, 
which  runs  acrofs  the  concave  fide,  from  the  eminences 
already  mentioned,  to  the  anterior  edge,  where  it  ter- 
minates by  a  notch  of  different  depths  in  different  fub- 
je£ls.  This  is  termed  the  great  fcijfure  of  the  liver ; 
and  in  fome  fubjecls  part  of  it  is  an  entire  tube.  The 
fecond  depreffion  is  fituated  tranfverfely  between  the 
two  eminences  of  the  great  lobe,  and  filled  by  the  fi- 
nus  of  the  vena  prtcz^  fo  called  by  the  ancients  be- 
caufe  it  lies  between  the  eminences  of  the  fame  name. 
The  third  depreffion  is  backward  between  the  great  lobe 
and  lobulus  fpigelii,  and  the  vena  cava  pafTes  through 
it.  The  fourth  is  a  kind  of  fulcus  between  the  lobulus 
and  fmall  lobe  of  the  liver,  which  in  the  foetus  ferved 
to  receive  a  venal  canal  loft  in  adults,  in  whom  it  ap- 
pears only  as  a  kind  of  ligament.  This  fulcus  is  in 
fome  meafure  a  continuation  of  the  great  fciffure,  and 
joins  the  vena  cava  by  an  a^u'te  angle. 

Befides  thefe  four  depreiTions,  there  is  one  on  the 
fore-part  of  the  great  lobe,  iii  which  the  veficula  felhs 
is  lodged  j  and  it  fometinies  runs  as  far  as  the  edge, 

where 
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where  it  forms  a  fmall  notcli.  We  may  likewUe  rec- 
kon among  thefe  depreflions  a  fmall  fuperficial  cavity 
in  the  pofterior  and  lateral  part  6f  the  lower  fide  of  the 
of  the  oreat  lobe,  by  which  it  rcfts  on  the  right  kid- 
ney ;  and  likewife  a  fuperficial  cavity  in  the  left  lobe, 
where  it  runs  over  the  ftomach. 

Laftly,  on  the  pofterior  edge  of  the  liver,  there  is  a 
preat  finus  common  to  both  lobes,  which  gives  paflage 
to  the  fpina  dorfi  and  oefophagus,  near  the  place  where 
the  vena  cava  defcends ;  and  we  fometimes  meet  with 
fciifures  on  both  fides  of  the  liver,  which  are  not  ordi- 
nary. 

Ligainents  of  the  liver.  The  convex  fide  of  the  liver 
is  commonly  connefted  to  the  diaphragm  by  three  liga- 
ments, which  are  only  continuations  of  the  membra- 
nous lamina  of  the  peritoniEum;  One  lies  near  the 
edge  of  the  extremity  of  each  lobe,  and  one  in  the 
middle  5  and  they  are  accordingly  termed  the  rights 
middle,  and  left  liga?nents.  There  is  a  cellular  fub- 
ftance  in  the  duplicature  of  each,  in  which  the  blood- 
velTels  and  lymphatics  run,  and  which  fends  off  a  kind 
of  lamina  into  the  fubftance  of  the  liver. 

The  right  ligament  fometimes  connects  the  great, 
lobe  to  the  cartilages  of  the  falfe  ribsj  and  the  left  liga- 
ment, or  that  of  the  fmall  lobe,  is  often  double,  and 
advances  toward  the  middle  ligament.  This  middle 
ligament  begins  below  in  the  great  fcilfure  of  the  liver, 
near  the  eminences  called  porta  ;  and  from  thence  paf- 
fes  through  the  anterior  notch,  and  over  the  convex: 
fide  of  the  liver  at  the  union  of  the  two  lobes,  and  is 
fixed  obliquely  in  the  diaphragm. 

It  is  likewife  fixed  along  the  upper  and  inner  part  of 
the  vagina  of  the  right  mufculus  redus  of  the  abdomen, 
in  fuch  an  oblique  manner  as  to  be  nearer  the  linea  alba 
below  than  above. 

Befides  thefe  ligaments,  the  great  lobe  of  the  liver  is 
likewife  connefted  to  the  right  ala  of  the  tendinous 
portion  of  the  diaphragm,  not  by  a  ligament,  but  by 
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a  broad  and  immediate  adhefion,  without  the  interven- 
tion of  the  membrane  of  the  peritonzeum,  which  is  only 
folded  quite  round  this  adhefion,  to  form  the  external 
membrane  of  all  the  reft  of  the  body  of  the  liver. 

This  broad  adhefion  is  commonly,  though  impro- 
perly, called  I'lgamentum.  coronar'ium :  but  in  the  firft 
place  it  is  not  a  ligament,  as  has  been  already  obfer- 
ved  ;  and,  fecondly,  it  is  not  circular,  but  oval  and 
very  oblong. 

It  is  not  on  the  upper  part  of  the  convex  fide  of  the 
liver,  but  along  the  pofterior  part  of  the  great  lobe  5 
the  broad  extremity  of  the  adhefion  lying  nearer  the 
notch,  and  the  pointed  extremity  towards  the  right  hy- 
pochondrium. 

The  middle  ligament,  called  improperly  Ugamentum 
he-path^  fufpenforium,  contains  in  its  duplicature  a  thick 
white  rope,  like  a  round  ligament,  which  was  the  um- 
bilical vein  in  the  foetus.  Thus  the  lower  part  repre- 
fents  a  falx  ;  the  convex  £dge  of  which  is  lharp,  and 
the  other  rounded. 

All  thefe  ligaments  ferve  to  keep  the  liver  in  its  pro- 
per fituation,  and  to  hinder  it  from  inclining  too  much 
towards  either  fide  :  but  we  muft  not  imagine  that  any 
of  them  ferve  to  fufpend  it ;  becaufe  if  is  fuflSiently 
fupported  by  the  ftoraach  and  inteftines,  efpecialiy 
when  they  are  filled. 

When  the  flomach  is  empty,  or  when  \vt  faft  longer 
than  ordinaryj  it  is  a  common  expreflion  to  fay  the  fto- 
mach  pinches  us.  As  the  liver  is  not  then  fuftained  by 
the  flomach  and  inteftines,  it  defcends  by  its  own 
■weight,  and,  chiefly  by  means  of  the  middle  ligamentj 
pulls  the  diaphragm  along  with  it.  It  is  in  that  place, 
therefore,  that  we  have  this  uneafy  fenfation ;  and  noE 
at  the  fuperior  orifice  of  the  ftomach,  as  is  commonly 
believed. 

The  right  or  great  lobe  of  the  liver,  which  lies  in  the 
right  hypochondrium,  refts  on  the  right  kidney  by  a 
fmali  fuperficial  depreffion  above-mentioned  j  and  it 

like- 
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likewife  covers  a  portion  of  the  arch  of  the  colon  and 
the  pylorus.  About  two  third  parts  of  the  fmall  or  left 
lobe  lie  in  the  middle  of  the  epigaftrium,  and  the  re- 
maining third  part  advances  over  the  ftoniach  towards 
the  left  hypochondrium. 

This  fmall  lobe  is  fituated  alinoft  horizontally ;  the 
great  lobe  is  very  much  incUned,  and  its  thick  extre- 
mity runs  down  almofl  in  a  perpendicular  dircftion  to 
the  right  kidney  on  which  it  lies,  in  the  manner  already 
faid.  This  obfervation  is  of  ufe  to  diftinguifli  the  dif- 
ferent parts  of  the  liver  in  wounds  and  chirurgical  ope- 
rations. 

It  may  likewife  ferve  to  dired  us  in  examining  a  li- 
ver taken  out  of  the  body ;  the  fituation  of  which  may 
be  otherwife  very  eafily  miftaken,  efpecially  that  of  the 
garts  of  the  concave  fide.  The  paffage  of  the  vena  ca- 
va, between  the  body  oif  the  great  lobe  and  the  lobuius 
Spigelii,  may  likewife  ferve  for  a  rule  in  placing  a  de- 
tached liver  in  its  true  fituation. 

StruBure.of  the  liver.  The  liver  is  compofed  of  feve- 
ral  kinds  of  veflels  ;  the  ramifications  of  which  are  mul- 
tiplied in  an  aftonifliing  manner,  and  form,  by  the  in- 
tertexture  of  their  capillary  extremities,  an  innumer- 
able coUeftion  of  fmall  pulpy  friable  corpufcles,  which 
are  looked  upon  to  be  fo  many  organs  defigned  to  fe- 
parate  from  the  mafs  of  blood  a  partictilar  fluid,  termed 
the  b'lls. 

The  greatefl:  part  of  thefe  veffels,  from  one  end  to 
the  other,  is  included  in  a  membranous  vagina,  called 
tapfula  vena  porta,  or  capfula  GUjJoni,  from  an  Englifh 
author  who  hrfl  defcribed  it  particularly. 

The  veffel  which  carries  tlie  blood  to  the  liver  is 
called  vena  porta,  for  the  reafon  already  given.  In  the 
defcription  of  the  veins,  lobferved  that  the  venaportEc 
might  be  confidered  as  two  large  veins,  the  trunks  of 
which  are  joined  endwife,  and  fend  out  branches  and 
tamifications  in  oppofite  direftions  to  each  other  \  that 
one  of  thefe  veins  is  ramified  in  the  liver,  the  other  ly- 
ing 
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in.e^  without  the  liver,  and  fending  its  branches  and  ra- 
mifications to  the  vifcera  of  the  abdomen  ;  and,  laftly, 
that  the  firfl  of  thefe  large  veins  may  be  termed  vena 
porta  hepatica^  the  other  vena  porta  ventralis. 

Vena  porta  hepatica.  The  particular  trunk  of  the  vena 
portsc  hepatica  is  fituated  tranfverfely  between  the  broad 
anterior  eminence  of  the  great  lobe  of  the  liver  and  the 
root  of  the  lobuhis  in  a  particular  fciflure,  and  forms 
what  is  called  the  Jinus  of  the  vena  porta.  From  this 
fmus  five  principal  branches  go  out,  which  are  after- 
wards divided  into  millions  of  ramifications  through 
the  whole  fubftance  of  the  liver. 

At  this  place  the  vena  portse  lays  dov/n  the  common 
office  of  a  vein,  and  becomes  a  kind  of  artery  as  it  en- 
ters, and  is  again  ramified  in  the  liver.  The  extre- 
mities of  all  thefe  ramifications  of  the  trunk  of  the  vena 
port£E  hepatica  end  in  the  pulpy  friable  corpufcles,  which 
feem  to  be  thick  villous  folliculi  when  examined  thro* 
a  microfcope  in  clear  water. 

Fori  bilarii  et  dudus  hepatlcus.  It  is  in  thefe  folliculi 
that  the  bile  is  fecreted  ;  and  it  is  immediately  collefted 
in  the  fame  number  of  extremities  of  another  kind  of 
veifels,  which  unite,  by  numerous  ramifications,  into 
one  common  trunk.  Thefe  ramifications  are  termed 
fori  bilarii,  and  the  trunk  dudus  hepaticus ;  and  the 
ramifications  of  thefe  two  kinds  of  veflels  are  invefted 
together  by  the  capfula  of  the  vena  portas. 

Hepatic  veins.  The  blood  deprived  of  this  bilious  fluid 
is  reconveyed  to  the  heart  by  a  great  number  of  venal 
ramifications,  which  afterwards  unite  into  three  princi- 
pal branches,  befides  others  that  are  lefs  confiderable, 
that  terminate  in  the  vena  cava,  and  are  all  called  by 
the  name  of  vena  hepatica. 

The  capillary  extremities  of  the  ramifications  of  the 
vena  cava,  join  thofe  of  the  vena  portJE,  and  accom- 
pany them  through  the  liver;  and  yet  the  great 
branches  of  both  veins  interfed  each  other  in  feveral 

J  When 
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"When  we  cut  the  liver  in  flices,  it  is  eafy  to  diftin- 
I  puifii  in  each  flice  ^the  ramifications  of  the  vena  cava 
I  from  thofe  of  the  vena  portse  ;  the  firfl:  being  thinneft 
and  largell,  and  adhering  doled  to  the  fubftance  of  the 
liver;  whereas  thofe  of  the  vena  portas,  which  are  in; 
vefted  by  the  cellular  capfula,  appear  to  be  a  little  ruf- 
fled when  empty  ;  becaufe.  the  cellular  capfula  fubfides 
when  it  is  cut,  but  the  other  veins  remain  uniformly 
open,  their  fides  adhering  to  the  fubftance  of  the  liver. 

Hepatic  artery  and  nerves.  The  liver  receives  from 
the  arteria  caeliaca  a  particular  branch,  termed  arteria 
hepatica  ;  which  being  very  fmall  when  compared  with 
the  bulk  of  that  vifcusj  feems  defigned  only  for  the 
nourilhment  thereof,  and  not  for  the  fecretion  of  the 
bile.  The  plexus  hepaticus,  formed  by  the  nervi  fym- 
.  pathetici  maximi  et  medii,  furnifhes  a  great  number 
of  nerves  to  the  fubftance  of  the  liver.  The  ramifica- 
tions of  the  artery  and  nervous  plexus  are  included  in 
the  cellular  capfula,  together  with  thofe  of  the  vena 
portas  and  pori  bilarii. 

The  puliation  of  this  artery  has  been  by  fome  ana- 
tomifl  ;  taken  for  that  of  the  capfula  ;  and  by  this  they 
I  have  endeavoured  to  explain  the  arterial  fundion  of 
rthe  vena  ports  :  but  they  have  not  confidered,  that  the 
I  blood  in  this  vein  does  jnot  require  to  be  pumped  for- 
'  ward  ;  becaufe  fo  fwift  a  motion  would  have  been  pre- 
judicial to  the  fecretion  of  the  fine  oil  of  the  bile,  for 
1  which  a  flow  and  almofl;  infenfible  motion  is  neceflary. 

The  liver  is  covered  exteriorly  by  a  particular  mem- 
brane or  coat,  which  is  a  continuation  of  the  perito- 
•pasum.  There  is  likewife  a  membranous  or  filamen- 
tary fubftance  that  runs  through  this  whole  vifcus,  and 
connects  the  ramifications  and  extremities  of  all  its  vef- 
fels  to  each  other.  This  fubftance  feems  to  be  a  com- 
plicated produftion  of  the  capfula  of  the  vena  portje, 
and  of  the  external  membrane  of  the  liver. 

The  outer  furface  of  this  coat  is  very  fmooth,  but 
its  inner  furface  is  uneven,  being  made  up  of  a  great 
'Vol.  II,  y       '  2  num- 
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jnumbcr  of  thin  membranous  lamlnse  ;  between  which  1 
we  obferve,  very  difliiidtly,  numerous  lymphatic  veC- • 
fels,  on  both  the  convex  and-  concave  fides  of  the  U- . 
ver  ;  but  it  is  more  difficult  to  trace  thofe  which  accoro-  - 
pany  the  filamentary  fvibftance  through  that  vifcus. 

1  have  already  obferved,  that  the  fubftance  of  thg  ; 
liver  is  chiefly  made  up  of  an  infinite  number  of  pulpy  - 
friable  corpufcles  ;  each  of  which  is  bounded,  and  in  a 
manner  furrounded,  by  a  particular  expanfion  of  the 
capfula  GlilToni ;  and  all  thele  expanfions  are  connefted 
by  common  fepta,  in  fome  meaiure  refembling  a  bee- 
hive. 

Thefe  corpufcles  have  feveral  angles,  efpecially  in 
the  inner  furface  of  the  liver  ;  but  near  the  furface  they 
are  railed  in  the  form  of  fmall  tubercles.  Their  pulpy 
texture  appears  like  radiated  villi,  a  fmall  void  fpace 
being  left  in  the  middle  of  each.  i 

if  we  blow  through  a  pipe  into  the  vena  portge,  vena 
cava,  arteria  hepatica,  or  trunk  of  the  pori  bilarii,  but 
efpecially  through  the  two  veins,  we  obferve  the  liver 
to  fwell,  and  the  corpufcles  near  the  furface  are  raifed, 
and  become  more  fenfible.  If  we  blow  with  much 
force,  we  burft  thefe  corpufcles ;  and  the  air  getting 
between  them  and  the  external  membrane,  raifes  it 
from  the  fubftance  of  the  liver  in  blifhers. 

Dudus  cholidochus.  The  duftus  hepaticus,  or  trunk 
of  the  pori  bilarii,  having  run  a  little  way,  joins  another 
canal,  called  dudus  cyjlicus  or  vejtcularis  ;  becaufe  it 
comes  from  the  veficula  fellis,  as  we  fliall  fee  in  the 
defcripiion  of  that  organ.  Thefe  two  united  dufts 
form  a  common  trunk,  named  dudus  cholidochus  ;  be- 
caufe it  conveys  the  bile.  This  duft  having  reached 
the  incurvation  of  the  duodenum,  infinuates  itfelf  thro* 
the  coats  of  that  inteltine,  and  opens  into  the  cavity 
thereof,  not  by  a  round  papilla,  but  by  an  oblong  ori- 
fice rounded  at  the  upper  part,  and  contrafted  at  the 
lower  like  the  fpout  of  an  ewer,  or  like  a  common 
tooth-picker. 
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The  edges  of  this  orifice  are  raifed,  broad,  and  plai- 
ted, as  we  may  fee  by  malcing  this  portion  of  the  duo- 
denum fwim  in  clear  water.    At  the  entry  of  this  ori- 
:  ■  fice  we  fee  another  fmall  opening  diftinft  from  it,  which 
:  is  the  orifice  of  the  duftus  pancreaticus ;  of  which  here- 

^^^Veficula  fellis.  The  gall-bladder  is  a  kind  of  fmall 
bag,  fliaped  like  a  pear;  that  is,  narrow  at  one  end, 
and  wide  at  the  other.  The  wide  extremity  is  termed 
the  fundus  or  bottom^  the  narrow  extremity  the^  ned, 
and  the  middle  portion  the  body.  About  one  third  of 
the  body  of  the  veficula  lies  in  a  depreffion  on  the  con- 

.  cave  fide  of  the  liver,  from  the  trunk  or  finus  of  the 
vena  portse,  where  the  neck  is  fituated,  to  the  anterior 
edge  of  the  great  lobe,  a  little  toward  the  right  fide, 

'  where  the  bottom  is  placed  ;  and  in  fome  fubjects  it  ad- 
vances beyond  the  edge. 

Therefore  when  we  ftand,  the  veficula  fellis  lies  in  a 
plane  inclined  a  little  from  behind  forward.  When  we 
lie  upon  the  back,  it  is  almofl:  inverted.  When  we  lie  on 
the  right  fide  the  bottom  is  turned  downward,  and 

i  it  is'  turned  upward  when  we  lie  on  the  left  fide  ;  and 
thefe  fituations  vary  according  to  the  different  degrees 

i  of  each  pofture. 

The  gall-bladder  is  compofed  of  feveral  coats  ;  the 

f  outermofl;  of  which  is  a  continuation  of  that  which  in- 

1  vefts  the  liver,  and  confequently  of  the  peritoneum. 

The  fecond  coat  is  faid  by  fome  to  be  flefliy,  and 
made  up  of  two  ftrata ;  one  longitudinal,  the  other 
tranfverfe,  "  like  that  of  the  fliomach  or  inteftines  ;  but 
excepting  in  fome  very  robuft  fubjefts,  there  are  fcarcely 

;  any  mufcular  fibres  to  be  feen.'* 

A  whitifh  ft:ratum  is  looked  upon  as  the  third  coat  of 
the  gall-bladder,  anfwering  to  the  tunica  nervofa  of  the 
intefiines. 

The  innermoft,  or  fourth  coat,  has  on  the  infide  a 
J.  great  number  of  reticular  folds,  filled  with  fmall  lacuna;, 
I  like  perforated  papilla,  efpecially  near  the  neck  of  the 
'  XJ2  veficula. 
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veficula,  where  thefe  folds  are  longitudinal,  and  after- 
wards form  a  kind  oi  fmall  pylorus,  with  plaits  of  the 
fame  nature  with  thofe  in  the  great  one.  Thefe  lacunae 
are  looked  upon  to  be  glands. 

That  fide  of  the  body  of  the  veficula  which  lies  next 
the  liver  is  connefted  to  that  vilcus  by  a  vaft  number 
of  filaments,  which  run  a  great  way  into  the  fubftance 
of  the  liver.    "  Among  thefe  fibres,  in  fome  animals," 
duQs  have  been  obferved  a  long  time  ago.    They  are 
mod  numerous  near  the  neck  of  the  veficula;  and: 
they  are  named  du^us  cyflo-hepatici,  or  hepatko-cyjlk'i  :■ 
*'  but  no  fuch  duds  can  be  demonilrated  in  the  human; 
body." 

The  neck  of  the  veficula  is  formed  by  the  contrac- 
tion of  the  fmall  extremity ;  and  this  neck  bending  af- 
terwards in  a  particular  manner,  produces  a  narrow  ca- 
nal, named  diidus  cyjlicus.  This  incuflrvation  repre- 
fents,  in  fome  meafure,  the  head  of  a  bird,  of  which' 
the  cyftic  dud,  by  the  gradual  diminution  of  its  dia- 
meter, exprcfles  the  beak.  This  cannot  be  feen  when 
the  liver  is  extra  fitiwi ;  and  even  in  fttu  it  is  but  very 
imperfedly  feen,  when,  in  order  to  view  the  concave 
lide,  the  liver  is  raifed  and  thrufl  too  much  againfl:  the 
diaphragm  ;  for  by  thus  inverting  the  liver,  the  curva- 
ture is  difordcred,  and  we  fee  two  in  the  place  of  one. 

To  fee  this  curvature  in  its  true  natural  fituation,  the 
liver  is  to  be  raifed  but  very  liitle,  and  the  duodenum' 
left  untouched  ;  then  we  mufl:  ftoop  and  look  under  the 
liver,  without  difordering  any  thing.  This  incurvation 
may  be  of  ufe  to  hinder  too  precipitate  a  difcharge  of 
the  bile  contained  in  the  veficula,  which  fome  fitua- 
tions'  of  the  body  might  occafion. 

The  neck  of  the  veficula  is  nearly  of  the  fame  flruc-' 
ture  with  the  other  parts.  It  has  on  the  infide  feveral 
reticular  rugce  and  (ome  folds,  vvhich  appear  like  frag- 
ments of  valvute  conniventes,  fituated  very  near  each 
other,  from  the  neck  to  the  contradion  of  the  cyftic 
dud. "  The  firft  of  thefe  folds  is  pretty  broad  and  large,.. 
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•and  almoft  circular  the  next  is  more  oblique  and 
fmaller  in  fize,  and  the  reft  dimtnifli  in  the  fame  man- 
ner. Taken  all  together,  they  form  a  kind  of  fpiral 
flicriir,  which  may  be  feen  through  the  neck  on  the 
,ou°tfide,  where  it  fometimes  appears  like  a  fcrew,  efpe- 
cially when  the  neck  is  filled  with  any  fluid.  Thisob- 
fervation  is  owing  to  M.  Heifter. 

By  flitting  the  neck  and  duc^l,  we  fee  all  thefe  folds 
very  diftindly,  efpecially  when  we  examine  them  in 
clear  water.  When  they  are  viewed  in  any  other  man- 
ner, they  eafily  deceive  us,  being  miftaken  for  true 
valves,  becaufe  of  their  tranfverfe  fituation.  They 
jnay,  however,  in  fome  meafure,  fupply  the  place  of 
valves,  by  hindering  the  bile  from  running  too  fafl: 
into  the  duodenum,  and  the  contents  of  the  duodenum 
from  entering  this  du£l. 

The  internal  furface  of  all  thefe  biliary  ducts,  that  is, 
of  the  duclus  hepaticus,  cyfticus,  and  cholidochus,,be- 
irig  examined  through  a  microfcope  in  clear  water,  ap- 
pears to  be  nearly  of  tlie  fame  ftructure  through  theie 
whole  extent. 

The  cyftic  and  hepatic  du6ls  do  not,  in  their  ordi- 
Tiary  and  natural  fituation,  reprefent  the  capital  Y  of 
the  Greeks,  where  they  form  the  duftus  cholidochus. 
After  the  incurvation  of  the  neck  of  the  veficula,  thefe 
two  du6is  run  very  near  each  other,  and  they  appear 
to  be  feparated  only  by  raifing  up' the  liver  to  view 
.them.  The  fame  diforder  happens  in  an  inverted  li- 
ver extra  fitum  ;  for  then  the  body  of  the  liver  fub» 
fides,  and  is  flattened,  and  thereby  feparates  the  duds  ; 
whereas,  in  its  true  fituation,  it  is  very  much  incurva- 
ted,  and  the  ducts  very  near  each  other.  ' 

The  ductus  cholidochus  appears  rather  to  be  a  conti- 
nuation of  the  dudtus  cyfticus  than  the  common  trunk 
of  that  and  of  the  du6tus  hepaticus:  for  I  have,  obfer- 
ved,  that  this  laft  du<5t  runs  tor  fome  fpace  within  the 
fides  of  the  former,  before  it  opens  into  the  cavity  ; 
much  in  the  fame  manner  as 'the  dudas  cholidochus 

V  3  pufl'ca 
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pafTes  into  the  duodenum.  1  have  likewife  obferved, 
at  the  opening  of  the  hepatic  into  the  cyftic  dud,  a 
fmall  loofe  valvular  memlDrane,  which  may  hinder  the 
bile  from  returning  out  of  the  duftus  cholidochus  into 
the  hepaticus. 

The  bile,  which  paffes  through  the  duftus  hepaticus 
into  the  cholidochus,  may  be  called  hepatic ;  and  that 
which  is  collecled  in  the  veficula  fellis,  may  be  termed 
(yflic.  The  hepatic  bile  flows  continually  through  the 
dudus  cholidochus  into  the  duodenum ;  whereas  the 
cyftic  bile  flows  only  by  reafon  of  plenitude  or  bycom- 
preflion. 

Remarks  on  the  vejfels,  he.  of  the  liver.  The  trunk 
of  the  vena  portse  ventralis  terminates  between  the  lo- 
bulus  and  the  oppofite  part  of  the  great  lobe;  and 
there  joins  the  trunk  of  the  vena  port^  hepati<:a  in  the 
tranfverfe  fmus  of  the  liver,  between  the  right  extre- 
mity and  the  middle  of  that  fmus. 

The  umbilical  ligament,  and  confequently  the  umbi- 
lical vein  in  the  foetus,  joins  the  trunk  of  the  vena  por- 
ts hepatica  toward  the  left  extremity  of  the  tranfverfe 
fmus  of  the  liver.  The  canalis  venofus  in  man  is  not 
exadly  oppofite  the  vena  umbilicalis,  but  a  little  to  the 
right  hand;  and  therefore  thefe  three  veffeis  lie  in' 
fuch  a  diredion  as  to  form  two  oppofite  angles,  refein- 
bling  thofe  of  the  handle  of  a  wheel  or  of  a  fpic. 

In  the  foetus,  therefore,  the  blood  which  comes  from 
the  umbilical  vein  does  not  run  diredly  through  that 
contained  in  the  vena  portse  hepatica  in  the;  fmus,  and 
from  thence  into  the  canalis  venofus ;  but  is  obliged  to 
turn  from  left  to  right,  and  fo  to  mix  with  the  blood 
in  the  vena  portje,  before  it  enters  that  canal  which 
opens  into  thfe  trunk  of  one  of  the  great  hepatic  veins 
of  the  vena  cava  near  the  diaphragm. 

The  hepatic  vena  ports  gives  oft'  commonly  five  large 
branches  into  the  liver,  viz.  three  from  its  right  extre- 
mity into  the  great  lobe,  and  two  from  its  left  extre- 
mity  into  the  fmall  lobe  ;  and  from  the  inter/lice  be. 
^  tween 
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tween  thefe,  a  fmall  branch  goes  direaiy  to  the  middle 
of  the  convex  fide  of  the  liver. 

The  hepatic  veins  are  commonly  three  large  branches 
of  the  trunk  of  the  vena  cava  inferior,  which  go  out 
from  it  by  one  common  opening,  efpecially  two  of 
fhem;  and  then  feparating,  they  enter  the  fubftance  of 
the  liver,  interfering  the  branches  of  the  hepatic  vena 
portSE,  and  are  ramified  in  all  direftions  in  the  manner 
already  explained.  The  inferior  portion  of  the  open- 
ing of  thefe  veins  into  the  vena  cava,  forms  a  kind  of 
femilunar  valve. 

Below  thef*  hepatic  veins,  the  vena  cava  inferior 
Tends  off,  in  its  paflage  by  the  liver,  feveral  other  fmall 
hepatic  veins  immediately  from  the  trunk,  which  feem 
to  have  the  fame  relation  to  the  hepatic  artery  as  the 
great  veins  to  the  vena  portas. 

The  paffage  of  the  vena  cava  is  through  the  right 
portion  of  the  pofierior  fmus  of  the  liver,  and  confe- 
quently  on  the  fide  of  the  great  lobe,  which  is  hollowed 
at  this  place  fufficiently  to  give  palTage  to  the  vein,  of 
which  it  furrounds  about  three  fourths,  fometimes 
more,  and  fometimes  the  whole. 

This  palfage  anfv^ers  to  the  inter ftice  between  the 
lobulus  and  the  reft  of  the  great  lobe  ;  and  its  diredion 
is,  in  the  natural  ftate,  from  above  downward, and  a  little 
from  right  to  left:  but  when  the  liver  is  viewed  extra 
fitum,  and  inverted,  it  appears  very  oblique ;  but  ftilL 
it  ferves  as  a  guide  to  beginners,  who  are  very  apt  to 
be  miftaken  in  examining  an  inverted  liver,  as  I  have 
already  obferved. 

The  trunk  of  the  great  vena  portse,  the  hepatic  arte- 
ries, the  du6lus  hepaticus,  or  trunk  of  the  pori  bila- 
rii,  and  the  nerves  of  the  plexus  hepaticus,  form  all 
together  a  large  bundle  before  they  enter  the  liver".  The 
trunk  of  the  hepatic  vena  portse  is  in  the  middle  of  this 
bundle ;  the  hepatic  arteries  lie  on  the  right  and  left 
fides  of  this  trunk,  the  nerves  furround  it  on  all 

U  4  fides. 
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fides,  and  they  communicate  with  the  plexus  mefentc, 
ricus  fuperior. 

Afterwards  the  firft;  branches  of  the  arteries,  nerves, 
and  pori  bilarii,  leave  the  trunk  of  the  great  vein,  and 
join  in  the  fame  manner  the  trunk  of  the  fmall  or  he^ 
patlc  vena  portee,  and  its  ramifications  in  the  capfula 
Gliffoni  explained  above. 

All  thefe  branches  of  the  vena  portEE,  and  of  the  ar- 
teries, nerves,  and  pori  bilarii,  accompany  each  other 
by  ramifications  through  the  whole  fubltance  of  the 
liver,  forming  every  where  fmall  fafciculi,  in  the  fame 
manner  as  the  large  bundles  formed  by  their  trunks. 
Each  ramus  of  the  ven^  portas,  artery,  nerve,  and  po- 
rus  bilarius,  has  a  proper  vagina,  and  all  the  four  have 
a  common  vagina  diftinguilhed  from  the  former  cellu- 
lar fepta,  which  are  only  continuations  of  the  vaginae  of 
both  kinds. 

The  convex  fide  of  the  common  cellular  vagina  is 
conneded  quite  round  to  the  fubilance  of  the  liver  by 
numerous  filaments  which  arife  from  it,  and  which 
form  the  cellular  fubftance  found  between  the  glandu- 
lar corpufcles.  The  concave  fide  produces  the  cellular 
fepta  above-mentioned. 

In  this  common  vagina,  the  veffels,  dufts,  and  nerves, 
are  difpofed  in  fuch  a  manner,  as  that  the  rami  of  the 
vena  portas  chiefly  fill  the  cavity  of  it,  and  is  in  a  late- 
ral fituation :  the  arterial  ramus  and  porus  bilarius  lie 
together  on  the  fide  of  the  vein,  and  the  nerye  is,  divi-. 
ded  into  feveral  filaments,  which  run  in  between  the 
veiTels  and  dufts,  and  chiefly  accompany,  the  artery 
and  porus  bilarius  ;  the  vena  portas  having  by  much  the 
few  eft. 

The  ufcs  of  the  liver  fliall  be  explained  after  the  de- 
fcription  of  the  pancreas,  fpJeen,  and  omentuni,  all 
thefe  vifcera  having  a  great  relation  to  the  liver. 
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§  13.  Pancreas. 

Fiquret  divifion,  and  fituation,  of  the  pancreas.  The 
pancreas  is  a  long  flat  gland,  of  that  kind  which  anato- 
mies call  conglomerate,  fituated  under  the  flomach,  be- 
tween the  liver  and  the  fpleen.  Its  figure  refembles  that 
of  a  dog's  tongue  ;  and  it  is  divided  into  two  fides,  one 
fuperior,  the  other  inferior  ;  two  edges,  one  anterior,  the 
other  pofterior  ;  and  two  extremities,  one  large,  which 
reprefents  the  bafis  of  a  tongue,  and  one  faiall  and  a 
little  rounded  like  the  point  of  a  tongue. 

The  pancreas  is  fituated  tranfverfely  under  the  flo- 
mach, in  the  duplicature  of  the  poflerior  portion  of  the 
mefocolon.  The  large  extremity  is  connected  to  the 
lirfl  incurvation  of  the  duodenum,  and  from  thence  it 
pafTcs  before  the  refl  of  that  inteftine  all  the  way  to  its 
iall:  incurvation  j  fo  that  a  great  part  of  the  duodenum 
lies  between  the  pancreas  and  the  vertebrae  of  the  back. 
The  faiall  extremity  is  fixed  to  the  omentum  near  the 
fpleen. 

Structure  of  the  pancreas.  The  pancreas  is  compofed 
pf  a  great  number  of  loft  glandular  molecule,  com- 
bined in  fuch  a  manner,  as  to  exhibit  the  appearance 
of  one  uniform  mafs  on  the  outfide,  the  furface  of  which 
is  rendered  uneven,  only  by  numerous  fmall  convexi- 
ties, more  or  lefs  flatted.  When  thefe  moleculse  are  fe- 
parated  a  little  from  each  other,  we  find,,  along  the 
iniddle  of  the  breadth  of  the  pancreas,  a  particular  dud, 
in  which  feveral  fmaller  duds  terminate  laterally  on 
each  fide,  like  fmall  rami  in  a  flem. 

This  canal,  named  duqus  pancreaticus  or  duatis  Vir- 
fungi,  from  the  difcoverer  of  it  in  the  human  body,  is 
very  thm,  white,  and  almofl  tranfparent,  and  the  ex- 
tremity of  the  trunk  opens  commonly  into  the  extremi- 
ty of  the  duftus  cholidochus.  From  thence  it  dimi- 
ni  hes  gradually,  and  terminates  in  a  point,  next  the 
i|3ieen.    Ihe  fmall  lateral  branches  are  hke wife  pretty 

large 


3o<5  OF  THE  ABDOMEN.         Part  Vi; 


large  near  the  trunk,  and  very  fmall  toward  the  edges 
of  the  pancreas,  all  of  them  lying  in  the  fame  plane  like 
the  branches  of  the  common  filix  or  fern. 

The  pancreatic  duct  isfometimes  double  in  man,  one 
lying  above  the  other.  It  is  not  always  of  an  equal 
kngth,  and  fometime^  runs  in  a  winding  courfe,  but 
always,  in  the  fame  plane ;  and  it  is  nearer  the  lower 
than  the  upper  fide  of  the  pancreas.  It  pierces  the  coats 
of  the  duodenum,  and  opens  into  the  ductus  cholido- 
chus^  commonly  a  little  above  the  prominent  point  of 
the  orifice  of  that  canal ;  andfometimes  it  opens  imnjie- 
diatelyinto  the  duodenum. 

The  fmall  pancreas.  In  man,  I  obferved  feveral  years 
ago,  that  where  the  great  extremity  of  the  pancreas  is 
connected  to  the  curvature  of  the  duodenum,  it  fends 
down  an  elongation,  which  adheres  very  clofely  to  the 
following  portion  of  the  inteftine  ;  and,  upon  a  careful 
examination,  I  found  a  particular  pancreatic  dudt  ra- 
mified like  the  large  one,  which  ran,  toward  and  inter- 
fc^^ted  this  great  duft,  into  the  extremity  of  which  it 
opened,  after  having  perforated  the  duodenum.  This 
portion  I  term  pancreas  minus  ;  and  it  fometimes  opens 
feparately  into  the  duodenum,  in  which  we  likewife  ob- 
ferve  feveral  fmall  holes  round  the  dudus  cholidochus, 
which  anfwer  to  the  pancreas. 

Blood-veffels  and  nerves  of  the  pancreas.  The  arteries 
of  the  pancreas  come  from  the  pylorica,  duodenalis, 
and  chiefly  from  the  fplenica,  which  adheres  very  clofe- 
ly to  the  whole  lower  fide  of  the  pancreas  near  the  po- 
fterior  edge,  and  it  fends  off  in  its  paffage  a  great  many 
rami  named  arterice pancreatica,  which  go  off  from  each 
fide,  more  or  lefs  tranfverfely.  It  receives  alfo  fome 
fmall  ramifications  from  the  gaftrica  major,  and  mefen- 
terica  fuperior. 

The  pancreatic  veins  are  rami  of  the  fplenica,  one  of 
the  principal  branches  of  the  vena  ports  major  or  ven- 
tralis.  This  vena  fplenica  runs  likewife  along  the  lower 
fide  of  the  pancreas  near  the  edge,  in  a  lhallow  depref- 
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fion  formed  in  the  fubftance  of  the  gland.  Thefe  veins 
anfwer  to  the  arteries  of  the  fame  name  ;  and  there  are 
likewife  other  fmall  veins  correfponding  to  the  fmall  ar- 
teries, which  are  productions  of  the  great  meferaica. 
Sec.         '  ' 

The  nerves  of  the  pancreas  come  partly  from  the 
plexus  hepaticus,  partly  from  the  plexus  fplenicus,  and 
partly  from  the  plexus  mefentericus  fuperior,  and  it 
likewife  receives  fome  from  the  flat  ganglion  or  plexi- 
form  intertexture,  nlentioned  in  the  defcription  of  the 
nerves,  by  the  name  of  the  tranfverfe  rope. 

The  pancreatic  duft  is  not  only  double  in  fome  fub- 
jefts,  as  has  been  faid,  but  the  collateral  branches  have 
communications  in  form  of  iflands  in  feveral  places, 
within  the  body  of  the  pancreas.  The-ufes  of  this  vif- 
cus  fhall  be  explained  hereafter. 


§  14.  Lien. 

Situation,  dlvljton,  and  figure  of  the  fpken.  The 
fpleen  is  a  bluifh  mafs,  fomething  inclined  to  red,  and. 
of  a  long  oval  figure,  being  about  feven  or  eight  fin- 
gers breadth  in  length,  and  four  or  five  in  breadth.  It 
is  of  a  foftifh  fubftance,  and  is  fituated  in  the  left  hy- 
pochondrium,  between  the  great  extremity  of  the  flo- 
mach,  and  the  neighbouring  falfe  ribs,  under  the  edge 
6f  the  diaphragm,  and  above  the  left  kidney. 

It  may  be  naturally  divided  into  fides,  edges,  and  ex- 
tremities, as  I  have  always  done  in  my  ordinary  cour- 
fes,  for  thefe  many  years  pafl.  It  has  two  fides,  one  ex- 
ternal and  gently  convex,  and  one  internal  which  is 
irregularly  <:oncave ;  two  extremities,  one  pofterior 
which  is  pretty  large,  and  one  anterior  which  is  fmaller 
and  more  depreifed ;  two  edges,  one  fuperior,  and  one 
inferior,  on  both  which  there  are,  in  fome  fubjefts,  fe- 
veral inequalities. 

The  inner  or  concave  fide  is  divided  by  a  longitudi- 
nal 
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nal  groove  or  fciffure,  into  two  planes  or  half  fides,  one 
upper,  the  other  lower;  and,  by  this  groove,  the  vef, 
fels  and  nerves  enter  in  human  fubjt-as.  The  Tuperior 
half  fide  is  broader  and  more  concave  than  the  inferior 
being  proportioned  to  the  convexity  of  the  great  extre- 
mity of  the  ftomach.  The  inferior  half  fide  lies  backward 
on  the  left  kidney,  and  forward  on  the  coion ;  and 
fometimes  this  fide  oi  the  fpleen  appears  to  have  two 
fuperficial  cavities,  one  anfwering  to  the  convexity  of 
the  ftomach,  the  other  to  that  of  the  colon.  The  con- 
vex fide  of  the  fpleen  is  turned  to  the  left  ribs. 

It  is  connected  to  the  ftomach  by^  the  velfels  called 
vafa  brevia  ;  to  the  extremity  of  the  pancreas,  by  rami- 
fications of  the  fplenic  artery  and  vein  ;  and  to  the 
omentum,  by  ramifications  which  the  fame  artery  and 
vein  fend  to  the  fpleen,  and  which  run  in  the  longitu- 
dinal groove. 

It  is  conntfted  to  the  edge  of  the  diaphragm  by  a 
particular  membranous  ligament  of  different  breadths 
in  different  fubjccls,  fixed  in  its  convex  fide,  fometimes 
rear  the  upper  edge,  and  fometimes  near  the  lower. 
This  ligament  is  fituated  tranfverfely  with  refpedl  to  the 
whole  body,  and  longitudinally  with  refpect  to  the 
fize  of  the  fpleen.  In  fome  fubjefts,  it  is  conneded  by 
other  ligaments  to  the  ftomach  and  colon  j  but  in  all 
this  there  are  confiderable  varieties. 

The  figure  of  the  fpleen  is  not  always  regular,  and 
is  as  various  as  the  fize.  Sometimes  it  has  confider- 
able fciffures  both  in  the  fides  and  edges,  and  fome- 
times it  has  appendices.  I  have  fometimes  found  a 
kind  cjf  fmall  diftinft  fpleens,  more  or  lefs  round,  and 
connefled  feparately  to  the  omentum,  at  fome  diftance 
from  the  anterior  extremity  of  the  ordinary  fpleen. 

StruSlure  of  the  fpleen.  The  ftrufture  of  the  fpleen  is 
not  eafy  to  be  unfolded  in  man  ;  and  it  is  very  diffe- 
rent from  that  of  the  fpleens  of  brutes,  from  which 
both  public  and  private  demonftrations  are  common- 
ly made. 

.  Its 
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Its  coverings  adhere  to  it  fo  clofely.  in  man,  that  it 
is  difficult  to  diftinguifli  the  common  from  the  proper 
coat;  whereas  in  fome  brutes,  fuch  as  oxen,  Iheep, 
Sec.  nothing  is  more  eafy  ;  for  in  fuch  animals  we  find 
two  coats  feparated  by  a  cellular  fubftance.  This  cover- 
ing fecms  to  be  no  otherwife  a  continuation  of  the  pe- 
ritoneeum  than  by  the  intervention  of  the  omentum  and 
mefocolon  ;  and  even  in  man  the  two  coats  may  be  di- 
flinguifhed,  where  the  vellels  enter  by  the  longitudinal 
fcilTure. 

In  man,  the  fubllance  of  the  fpleen  is  almofl:  wholly 
vafcular,  that  is,  compofed  of  the  ramifications  of  all 
kinds  of  veflels.  In  oxen,  the  fubftance  of  the  fpleen 
is  chiefly  reticular,  and  in  flieep  it  is  cellular.  In  oxen 
and  ftieep,  there  are  no  venal  ramifications  ;  but  inftead 
thereof,  only  open  finufes  difpofed  like  branches,  except 
a  fmall  portion  of  a  venal  trunk  perforated  on  all  fid^s, 
at  the  extremity  of  the  fpleen. 

In  the  human  fpleen,  we  fee  fomethiiig  like  glandu- 
lar corpufcles,  as  in  thofe  of  other  animals  ;  and  there 
are  numerous  venal  ramifications  through  its  whole  ex- 
tent. Between  thefe  ramifications  we  every  where  ob- 
ferve  an  appearance  of  extravafated  blood,  lying  in  a 
kind  of  filamentary,  tranfparent,  and  very  delicate  fub- 
ftance expanded  through  the  whole,  fpleen. 

This  filamentary  fubllance  having  furrounded  all  the 
ramifications,  terminates  in  almofl  imperceptible  cells 
which  communicate  with  each  other  j  fo  that,  if  we 
blow  through  a  fmall  hole  made  in  the  membranous 
covering,  the  whole  fpleen  will  immediately  be  in- 
flated. 

The  furface  of  the  fpleen  of  oxen  and  calves  is  yifibly 
full  of  a  great  number  of  lymphatic  velTels,  which  may 
at  any  time  be  eafily  demonftrated  ;  but  in  man  it  is  a 
very  difHcult  matter  either  to  difcover  or  demonflrate 
them. 

Blood-vefels  and  nerves  of  the  fpleen.  The  fplenic  ar- 
tery, which  is  one  of  the  principal  branches  of  the  c^- 

liaca, 
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liaca,  runs  along  the  lower  fide  of  the  pancreas,  as  has 
been  already  faid,  and  palTes  from  thence  in  a  wind- 
ing  courfe  to  the  fpleen.  The  fplenic  vein,  which  is 
larger  than  the  artery,  is  but  little  inflefted  in  this  part 
of  its  courfe. 

This  artery  and  vein  having  got  beyond  the  extremi- 
ty  of  the  pancreas,  fend  out  feveral  rami  together,  which 
immediately  afterwards  divaricate  in  the  fame  plane, 
run  in  the  membranous  duplicature  of  the  neighbour- 
ing portion  of  the  omentum,  and,  laftly,  interfeft  each 
other  in  their  common  plane,  all  the  way  to  the  fcilfure 
of  the  inner  or  concave  fide  of  the  fpleen. 

Thefe  arterial  and  venal  rami  enter  the  fubftance 
of  the  fpleen  together  by  the  fame  fciifure;  being 
accompanied  by.  the  cellular  fubftance  belonging  to 
the  membranous  duplicature  of  the  omentum.  We 
may  likewife  obferve,  that  at  this  place  the  coat  of 
the  fpleen  fends  from  its  concave  fide  a  portion  of  the 
Jamina,  which  is  incurvated  in  the  fciifure,  and  pene- 
trates into  the  fubftance  of  the  fpleen. 

The  nerves  of  the  fpleen  are  very  numerous,  and 
come  from  the  plexus  fplenicus  already  defcribed. 
Thefe  nerves  fend  out,  at  different  diftances,  round 
all  the  arterial  ramifications  of  the  fubftance  of  the 
fpleen,  a  great  number  of  filaments  in  form  of  an  irre- 
gular net-work. 

The  arteries,  veins,  and  nerves,  having  entered  the 
fpleen,  are  there  divided  and  fubdivided  into  a  great 
number  of  ramifications,  and  accompany  each  other  to 
the  very  laft  extremities  of  their  divifions.  They  are 
contained  in  a  kind  of  common  cellular  capfula  or  vagi- 
na, wJiich  firft  furrounds  all  the  three,  and  then  fends 
off"  particular  fepta  between  them.  This  capfula  feems 
to  be  formed  by  a  continuation  of  the  cellular  fub- 
ftance of  the  omentum,  and  of  that  particular  lamina 
of  the  coat  of  the  fpleen  which  I  mentioned  above. 
The  capillary  extremities  of  all  thefe  vafcular  rami- 
fications, 
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fications,  both  arterial  and  venal,  end  in  the  filamen.- 
tary  cells  already  mentioned.  Malpighi  confidered 
them  as  dlftinft  capfulffi  or  folHcull,  containing  the 
fame  number  of  fmali  glands.  They  all  communi- 
cate together  ;  fo  that,  wherever  we  pierce  the  coat  of 
the  fpleen,  we  may,  through  that  hole,  inflate  the  whole 
vifcus. 

In  oxen  and  flieep,  4here  are  no  venal  ramifications, 
as  I  have  faid.  The  vena  fplenica  having  entered  the 
great  extremity  of  thefe  fpleeris,  runs  firft  of  all  for 
about  half  an  inch  or  an  inch  ;  and  afterwards,  inftead 
of  an  ordinary  vein,  we  find  a  canal  perforated  on  all 
fides.  The  beginning  of  this  canal  has  ftill  fome  re- 
mains of  the  coats  of  a  vein  ;  but  the  form  of  it  is  foon 
loft,  and  then  we  find  nothing  but  finufes  or  fulci  in  the 
reticular  fubftance  in  oxen,  and  in  the  cellular  fubftance 
in  fheep. 

The  fplenic  artery  and  nerves  are  there  ramified  in  a 
particular  vagina,  as  in  men  ;  and  the  extremities  of 
thefe  arterial  ramifications  feem  to  fwim  or  float  in  the 
cells,  and  to  fill  their  filamentary  fubfl:ance  with  blood. 
At  the  ends  of  feveral  of  thefe  capillaries,  I  have  obfer- 
ved  fmall  corpufcles  difpofed  like  bunches  of  grapes  ; 
and  I  have  feen  two  fmall  tubes  going  out  from  each 
corpufcle,  oae  long  and  open,  the  other  fmall  and  fliort, 
which  was  lofl:  in  the  fides  of  the  fpleen. 

I  imagine  that  the  long  tube,  the  extremity  of  which 
I  was  not  able  to  find,  may  be  the  origin  of  a  lympha- 
tic veflfel,  efpecially  becaufe  thefe  veflels  are  fo  very  nu- 
merous and  vifible  in  an  ox's  fpleen,  as  has  been  already 
[aid.  Thefe  fmall  corpufcles  may  eafily  be  difcovered 
in  an  ox's  fpleen,  when  boiled  hy  z  particular  adrai- 
niftration,  of  which  I  fliall  fay  more  in  another  place. 
They  are  indeed  much  larger  before  than  after  boiling  - 
but  they  are  not  fo  folid,  and  fubfide  more  eafily  when 

'^^^  ^^^^  ^^^^  °^  corpufcles  maybe  difcovered  in 
the  human  fpleen,  but  they  are  fo  extremely  fmall  as  not 
to  be  viable  without  a  microfcope. 

The 
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The  ufes  of  the  fpleen  fhall  be  explained  after  the  de^ 
fcription  of  the  omentum. 

#15.  Omentum  and  y^ppendices  Epiploica." 

Situation,  divifion,  and  connedion  of  the  omentum.  The 
omentum  is  a  large,  thin,  and  fine  membranous  bag, 
furrounded  on  all  fides  by  numerous  portions  of  fat, 
which  accompany  and  even  invefl:  the  fame  number  of 
arteries  and  veins  adhering  clofely  to  each  other. 

The  greatefl:  part  of  it  refembles  a  kind  of  flat  purfe, 
or  a  fportfman's  empty  pouch ;  and  is  fpread  more  or 
lefs  on  all  the  fmall  inteflines  from  the  ftomach  to  the 
lower  part  of  the  regio  umbilicalis.  Sometimes  it  goes 
down  to  the  lower  part  of  the  hypogaftrium,  and  fome- 
times  does  not  reach  beyond  the  regio  epigaftrica.  It  is 
commonly  plaited  or  folded -in  feveral  places,  efpecially 
between  the  bands  of  fat. 

It  is  divided  into  a  fuperior  and  Inferior,  an  ante- 
rior and  pofterlor,  and  a  right  and  left  portion.  The 
fuperior  portion  is  in  a  manner  divided  into  two  borders, 
one  of  which  is  fixed  along  the  great  curvature  or  con- 
vex fide  of  the  arch  of  the  colon,  and  the  other  along 
the  great  curvature  of  the  fiiomach.  The  commifTure 
or  union  of  tbefe  two  borders  on  the  right  fide,  is  fixed 
to  the  common  ligament  or  adhefion  of  the  duodenum 
and  colon,  and  to  the  contiguous  parts  of  thefe  two  in- 
teftines.  That  on  the  left  fide  is  fixed  to  the  longitudi- 
nal fcilTure  of  the  fpleen,  to  the  extremity  of  the  pancre- 
as, and  to  the  convex  fide  of  the  great  extremity  of  the 
ftomach.  It  is  likewife  fixed  to  the  membranous  liga- 
ment  which  fuftains  the  duftus  cholidochus,  and  con- 
nefts  it  to  the  vena  portte  ventralis. 

Below  thefe  adhefions,  the  other  portions,  that  is, 

the  anterior,  pofi:erior,  two  lateral  and  inferior  portions, 

which  laft  is  the  bottom  of  the  facculus  epiploicus,  have 

ommonly  no  fixed  conneclions,  but  lie  loofe  between 

the  fore- fide  of  the  cavity  of  the  abdomen  and  the  inte- 

ftines.. 
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ftines.  The  anterior  and  pqfterior  portions  are  general- 
ly called  the  lainina  of  the  omentum ;  but  as  that  term  is 
ordinarily  employed  to  expreis  the  duplicature  of  fome 
compound  membrane,  it  would  be  more  convenient  to 
call  them  folia,  aUe,  or  fome  fuch  name. 

StriiBure  of  the  omentum.  The  membrane  of  the 
omentum  is,  through  its  whole  extent,  made  up  of  two 
extremely  thin  lamintE  joined  by  a  cellular  fubftance  5 
the  quantity  of  which  is  very  confiderable  along  the 
blood-velTcls,  which  it  every  .where  accompanies  ia 
broad  bands  proportioned  to  the  branches  and  ramifi- 
cation of  thefe  velfels.  Thefe  cellular  bands  are  morei 
or  lefs  filled  with  fat,  according  to  the  corpulency  of 
the  fubjeft ;  and  for  that  reafon  i  have  called  them  bands 
or  portions  of  fat. 

Little  omentum.  Befides  this  large  membranous  bag, 
which  I  name  t]\&  great  omentum,  there  is  another  much 
fmallerj  which  differs  from  the  large  one,  not  only  in 
fize,  but  alfo  in  figure,  fituation,  and  connedionj  and 
this  I  name  the  little  omentum.  This  fmall  bag  is  fixed 
by  its  whole  circumference^  partly  to  the  fmall  curva- 
ture of  the  ftomach,  and  partly  to  the  concave  fide  of 
the  liver  before  the  finus  of  the  vena  portse,  fo  as  to 
furround  and  contain  the  prominent  portion  of  the  lo-^ 
bulus. 

The  little  omentum  is  thinner  and  more  tranfparent 
than  the  other,  and  its  cavity  diitiiniflies  gradually  from 
the  circumference  to  the  bottom,  which  in  fome  fub- 
jefls  terminates  in  feveral  fmall  cavities  or  foffulse  more 
or  lefs  pointed.  Its  ftrufture  is  pretty  much  the  fame 
with  that  of  the  great  omentum,  it  being  compofed  of 
two  laminae,  with  a  mixture  of  the  fame  portions  of  fat, 
which  are  confiderably  finer  than  in  the  other. 

We  fee  from  this  fituation  of  the  two  omenta,  that 
in  the  fpace  left  between  the  lower  fide  of  the  fto- 
mach and  upper  fide  of  the  mefocolon,  they  have  a 
Very  broad  communication  with  each  other  ;  fo  that  if 
cither  of  them  contained  in  its  cavity  any  fluid,  that 
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fluid  might  readily  get  between  the  ftomach  and  me- 
focolon,  and  fo  pals  into  the  other  bag  ;  efpecially 
when  the  ftomach  is  empty,  and  confequently  its  fitua- 
tion  eafily  changed. 

Therefore,  by  means  of  this  interflice  between  the 
ftomach  and  mrfocolon,  the  two  omenta  form  one  ca- 
vity, which  opens  into  the  cavity  of  the  abdomen  by 
one  common  orifice,  frtuated  near  the  commiffure  on 
the  right  fide  of  the  great  omentum.  This  orifice  is 
femilunar  or  femicircular,  and  formed  by  the  union  of 
two  membranous  ligaments,  whereof  one  connedls  the 
beginning  of  the  duodenum  and  neck  of  the  veficula. 
fellis  to  the  liver ;  the  other  connefts  the  contiguous 
portion  of  the  colon  to  the  fame  vifcus,  and  extends  to 
the  pancreas.  Trom  thence  arifes  an  incurvated  bor- 
der, which  furrounds  the  root  of  the  lobulus,  lea- 
ving an  opening  wide  enough  to  admit  the  end  of  the 
finger. 

'I'o  "difcover  this  orifice  of  the  omentum,  we  need 
or>Iy  raife  a  little  the  great  lobe  of  the  liver,  and  find 
out  the  root  of  the  lobulus,  and  apj^Jy  to  it  a  large  pipe 
wrapped  round  with  cotton,  wool,  or  tow,  to  hinder 
the  regrcfs  of  the  air.  Then  if  we  blow  gradually,  the 
air  will  inflate  the  fides  of  the  great  omentum,  and  give 
it  the  appearance  of  a  large  bladder  irregularly  divided 
into  feveral  lobes  or  tubercles  by  the  bands  of  fat,  which 
appear  in  this  ftate  like  fo  many  frsena  between  the 
lobes. 

To  be  fure  of  fucceeding  in  this  experiment,  the  two 
omenta  muft  be  in  their  natural  ftate,  and  they  mufl:  be 
handled  very  gently  with  the  fingers  firft  dipped  in  oil. 
It  fucceeds  better  in  young,  lean  fubjefts,  than  in  old  or 
fat  fubjedts. 

When  we  touch  thefe  membranes  with  dry  fingers, 
they  flick  to  them  fo  clofely  as  hardly  to  be  feparated 
without  being  torn,  as  we  fee  by  the  reticular  holes 
which  appear  in  thofe  portions  of  membranes  that 
have  been  thus  handled.    In  that  cafe  it  is  to  no  pur- 

pofe 
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pofe  to  blow  through  the  natural  orifice  already  men- 
tioned ;  and  it  is  owing  to  thefe  fmall  holes  that  the 
^  inembranes  of  the  omentum  have  been  fuppofed  to  be 
naturally  reticular. 

The  membranous  laminae  of  the  little  omentum  are 
continuous  partly  with  the  external  membrane  of  the  li- 
ver, partly  with  that  of  the  flomach,  and  a  little  with 
the  membrane  that  lines  the  neighbouring  portion  of 
the  diaphragm.  Thofe  of  the  great  omentum  are  con- 
tinued partly  with  the  fame  coat  of  the  flomach,  and 
partly  with  the  external  covering  of  the  colon,  and  con- 
fequently  with  the  mefocolon  ;  and  they  likewife  com- 
municate with  the  covering  of  the  fpleen. 

We  may  fatisfy  ourfelves  concerning  thefe  continua- 
tions, by  making  a  fmall  hole  in  one  of  the  laminae  ofi 
the  omentum  near  the  ftomach,  colon,  &c.  and  by 
blowing  into  that  hole,  through,  a  pipe  well  fitted  to  it  ; 
for  the  air  will  gradually  infmuate  itfelf  under  the  com- 
mon coats  of  thefe  vifcera ;  but  if  the  parts  be  dry, 
they  mufl  be  moiflened  a  little,  before  the  experiment 
is  made. 

Appendices  epiploic^.  The  fatty  appendices  of  the 
colon  and  redum  have  always  appeared  to  me  to  be  a 
kind  of  fmall  omenta  or^ppendices  epiploic^.  They  are 
fituated  at  different  diftances  alo4ig  thefe  inteflines,  be- 
ing particular  elongations  of  their  common  or  external 
coat.  They  are  of  the  fame  flrudure  with  the  great 
omenta  ;  and  there  is  a  cellular  fubftance  contained  in 
their  duplicature,  more  or  lefs  filled  with  fat,  according 
as  the  fubjecl  is  fat  or  lean. 

Next  the  intefllne,  each  of  them  forms  a  broad, 
thin  bafis;  and  they  terminate  by  irregular  papillae, 
thicker  than  their  ba'fes.  Thefe  bafes  are  at  firfl  difpo- 
fed  longitudinally ;  then  obhquely  ;  and  laftly,  more  or 
iefs  tranfverfely,  efpecially  near  the  redum,  and  upon 
that  inteftine. 

Thefe  appendices  are  for  the  mofl  part  feparated  from 
each  other  j  but  fome  of  thefe  which  have  longitudinal 
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bafes  communicate  together,  the  veftiges  of  thefe  com- 
munications being  very  narrow,  and  not  very  promi- 
nent. By  blowing  through  a  fmall  hole  made  in  one  of 
thefe  appendices,  it  is  inflated  like  a  fmall  irregular 
bladder,  and  the  air  paiTes  under  the  external  coat  of 
the  colon  or  return. 

Befides  thefe  appendices  epiplolcge,  we  obferve  at 
different  diltances  along  the  colon,  between  the  liga- 
Hientary  band,  which  lies  hid,  and  one  of  the  other 
two,  that  is,  on  both  fides  of  the  adhefion  of  the  me- 
focolon,  feveral  adipofe  ftrata,  which  may  likewife  be 
looked  upon  as  appendices  of  the  fame  nature  with 
the  former,  but  thefe  ftrata  are  very  feldom  obferved 
between  the  two  apparent  ligamentary  bands  of  the 
colon. 

VeJJe/s  of  the  omenimn.  The  arteries  and  veins  of  the' 
great  omentum  are  branches  of  the  gaflricas,  and  for 
that  reafon  go  by  the  name  of gajlro-epiplo'iccc  dextrce  and 
fintjlra.  The  arteries  on  the  right  fide  anfwer  to  the 
hepatic  artery,  and  thofe  on  the  left  fidp  to  the  fplenic^ 
and  both  communicate  v/ith  the  arteria  ventriculi  coro- 
iiaria,  and  refpeftively  with  the  arterise  mefentericas. 
The  gaflro-epiploic  veins  anfwer,  in  the  fame  manner 
of  diltribution,.  to  the  vena  portae. 

The  vefTels  of  the  little  omentum  come  chiefly  from 
the  coronariEC  ventriculi,  and  thofe  of  the  appendicesf» 
and  flrata  are  ramifications  from  the  reticular  texture  of 
the  arterias  and  veins  of  the  colon  and  redlum. 

f  l6.  Ufes  of  the  Jbdominal  Vifcera  defcribed  in  the  thirteen' 
foregoing  Paragraphs. 

The  inteflines  in  general  finifh  what  the  flomach  had'' 
begun.  The  ahmentary  pulp  having  been  fufFiciently 
prepared  by  the  fuccus  gafkicus,  or  lymph  of  the  fto- 
mach,  undergoes  a  farther  change  by  the  inteftinal- 
lymph,  bile,  and  pancreatic  juice,  by  which  the  milky 
licjuor  called  chyle  is  produced,  and  this  liquor  render- 
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ed  fluid  enough  to  enter  the  iafteal  veffels  througli  the 
tunica  villofa  of  the  fmall  intcftines,  while  the  groffer 
portion  of  the  aliment  continues  its  courfe,  and  bcr 
coming  gradually  thicker  as  it  advances  toward  the 
-great  inteltines,  is  there  colkaed  by  the  name  oi  faces. 

The  dilatation  of  the  inteftines  is  bounded  by  their 
common  coat.  The  undulating,  fucceflivQ,  and  perior 
dical  contraftion  of  the  flefliy  fibres,  efpecially  of  the 
orbicular  fibres  of  the  mufcular  coat,  exprelfts  the  in- 
tertinal  lymph,  beats  it  up  into  an  emulfion  with  the 
alimentary  parte,  flrains  that -emulfion  through  the  lac- 
,teal  veiTels,  and  prqpels  the  refiduum  in  the  manner  al*- 
ready  faid. 

The  nervous  coat  ferves  to  fuflain  the  tunica  villofa  ^ 
and,  by  the  oblique  difpofition  of  its  fibres,  yields  to 
ihe  periodical  motions  of  the  mufcular 'coat,  without 
-compreflingthe  chyliferous  dufts  which  pafs  through  the 
melhes  of  this  coat  in  the  fmall  inteftines.  Tde  ufes  of 
4he  villous  or  internal  coat  are-fulEciently  apparent  from 
the  defcription  given  of  it. 

The  length  of  the  fmall  inteftines  gives  a  great  extent 
•jto  what  may  be  called  the  JJrainer  cf  the  chyle,  and  this 
extent  is  very  much  enlarged  by  the  Jiumerous  folds 
termed  valvula  conni'v ent.es.  By  means  of  this  large  ex- 
tent, there  is  a  great  quantity  of  chyle  ftrained  through, 
thefe  inteftines,  and  the  valves  hinder  the  alimentary 
pulp  from  pafTmg  throu^h  them  loo  faft,  that  is,  before 
all  the  milky  juice  has  been  exprelfed  and  this  may  be 
obferved  chiefly  in  the  beginning  of  the  inteftines,' 
"where  thefe  valves  are  moft  numerous  and  broadeft,  and 
the  aliment  moftftuid. 

The  cavity  of  the  great  inteftines  ferves  to  receive 
the  faeces  of  the  aliment,  aad  to  contain  a  coniidcrable 
quantity  thereof  for  a  certain  fpace  of  time,  without 
any  inconvenience,  and  without  being  obliged  to  dif- 
charge  them  continually,  which  would  be  as  great  an 
inconvenience  as  any.  The  incurvation  of  the  colon, 
^ts  Cells,  and  qontracligu  of  its  laft  convolutions,  cop.tri- 
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bute  to  this  retention  of  the  feces ;  but  the  ccecum 
feems  to  be  the  firfl:  organ  thereof,  becaufe  the  fee- 
ces  being  firfl:  colledted  there,  are  obliged  afterwards 
to  move  in  a  contrary  diredlion  as  they  afcend  into  the 
colon. 

The  valve  of  the  colon,  which  might  more  properly 
be  termed  ihefphinder  or  pylorus  of  the  ileum,  hinders 
the  faeces  from  returning  into  the  fmall  inteftines  :  I 
fay,  the  faeces  or  grofs  matter,  becaufe  it  is  not  cer- 
tain that  this  valve  entirely  flops  that  paflage,  or  that 
it  always  hinders  any  fluid  matter  forced  downward  by 
the  colon  from  entering  the  ileum,  even  in  a  natural 
ftate. 

The  glandular  lacunae  of  the  great  inteftines  furnifh 
continually  a  kind  of  mucilage,  which  not  only  defends 
the  internal  coat  from  the  acrimony  of  the  fasces,  but 
ferves  alfo  to  lubricate  thefe  faeces  in  proportion  to  their 
different  degrees  of  folidity. 

The  appendicula  vermiformis  is  fo  very  fmall  in  a- 
dults,  that  its  ufe  cannot  be  determined  with  certainty. 
Perhaps  the  mucilaginous  matter  in  its  cavity,  furnifhed 
by  the  numerous  glandular  lacunas  of  its  internal  coat, 
which  can  only  be  evacuated  by  plenitude,  may,  during 
its  flay  there,  contract  ah  acrimony,  which  may  velli- 
cate  or  ftimulate  the  caecum,  in  order  to  throw  its  con^ 
tents  into  the  colon. 

The  inteftinum  reftum  is  the  hft  refervatory  of  the 
faeces.  The  great  thicknefs  of  its  mufcular  coat,  and 
the  great  number  of  longitudinal  fibres  by  which  this 
thicknefs  is  chiefly  formed,  enable  it  to  yield  to  the 
collected  fseces  to  fo  great  a  degree  as  to  reprefent  a 
large  bladder  or  ftomach.  The  mufculi  levatores  ani 
ferve  to  fufpend  the  lower  portion  of  this  intefliije,  efpe- 
cially  when  full ;  and  it  is  partly  by  the  contraftion  of 
thefe  mufcles  which  overcome  the  fphinfter  of  the  anus, 
that  the  fasces  are  difcharged  out  of  the  body.  Thefe 
fphinfters  form  the  third  pylorus  of  the  whole  alimen- 
tary canal. 
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The  mefentery  and  mefocolon  conned  the  inteftines, 
in  fuch  a  manner,  as  that  they  cannot  be  twifjed  or  run 
into  knots,  without  hindering  them  from  Hiding  and 
yielding  to  each  other  according  to  the  different  po- 
ftures  of  the  body,  or  according  as  they  are  more  or  lefs 
empty  or  full. 

The  adhefions  of  the  mefentery  form  the  convolu- 
tions of  all  the  fmall  inteftines  into  a  large  bundle, 
irregularly  round,  which  fills  a  great  part  of  the  cavity 
of  the  abdomen,  from  the  epigaftrium  downward. 

The  mefocolon,  by  its  adhefion  to  the  colon,  forms 
a  kind  of  feptum  tranfverfum^  between  the  fmall  inte- 
ftines and  the  vifcera  contained  in  the  epigaftrium  ;  and 
this  feptum  fupports  the  liver  and  ftomach  under  the 
arch  of  the  diaphragm,  juft  as^much  as  it  is  fuftained  by 
the'inteftines.  This  natural  fituation  of  thefe  vifcera 
is  moft  commonly  altered  in  dead  bodies  opened  after 
the  common  method,  and  without  the  neceffary  pre- 
cautions. 

The  breadth  of  the  mefentery  and  mefocolon  affords 
a  large  extent  to  the  ramifications  of  the  arteries,  veins, 
and  nerves,  diftributed  through  them  by  innumerable 
communications  and  anaftomofes,  by  means  of  which 
any  portion  of  the  inteftines  may  be  fupplied,  though 
the  principal  branch  which  leads  to  it  fliould  happea 
to  be  compreffed  or  obftrufted. 

The  cellular  fubftance  in  the  duplicature  of  the  me- 
fentery and  mefocolon,  ferves  not  only  for  a  foft  bed  to 
all  thefe  ramifications,  but  alfo  to  contain  thofe  coUeo- 
dons  of  fat,  neceffary  for  the  formation  of  the  bile,  as  I 
iliall  obferve  hereafter ;  and  the  cellular  fubftance  of 
the  mefentery  has  likewife  owe  ufe  peculiar  to  it, 
which  is  to  invert  the  lymphatic  glands  andla61:eal  vef- 
fels,  and  upon  this  account  it  is  thicker  than  that  of  the 
mefocolon. 

The  ladeal  veffels  being  firft  formed  by  a  copious  re»- 
.ticular  texture  round  the  circumference  of  the  inte- 
•ilines,  refembling  the  vafcular  net-work  of  that  canal, 
1  X  4  and 
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and  afterwards  uniting  every  where  through  the  duplU 
cature  of  the  mefentery,  with  the  arterial  ramifications, 
which  they  likewifc  accompany  in  many  places  j  it  is 
eafy  to  conceive  that  the  pulfation  of  the  mefentcric  ar- 
teries  mufl  propel  the  chyle  in  the  laftcal  velfels  from 
the  inteftines  to  the.receptaculum  chyli,  that  motion  be- 
injx  fuitable  to  the  direftion  of  their  valves. 

The  liver  is  the  principal  organ  for  the  fecretion  of 
the  bile.  The  villi  of  that  immenfe  number  of  glandu, 
lar  cells  of  which  it  is  compofed,  filtrate  continually 
from  the  blood  of  the  vena  po.-tas  fmall  drops  of  bile, 
which  afterwards  infmuate  themfclves  into  the  pori 
bilarii,  and  are  in  part  lodged  in  the  veficula  fellis,  and 
in  part  run  direftly  into  the  duodenum,  in  the  manner 
already  explained  in  defcribing  the  biliary  duels. 

The  fpleen,  omentum,  appendices  epiploicse,  adipofe 
ftrata  of  the  mefentery,  and  thofe  of  the  great  inte- 
liines,  and  even  of  the  pancreas,  with  the  whole  feries 
of  glands  in  the  inteftinal  canal,  feem  to  contribute  to 
the  formation  of  the  bile,  as  fo  many  auxiliary,  or  ra- 
ther preparatory  organs ;  but  each  of  them  in  a  diffe- 
rent way. 

It  appears,  (i.)  That  the  venal  blood  that  returns 
from  all  the  inteflinal  glands,  and  from  the  pancreas, 
has  left  a  great  portion  of  its  ferum.  (2.)  That  the 
blood  which  returns  from  the  fpleen  has  undergone  a 
certain  change,  by  its  courfe  being  mechanically  rcr 
tarded  ;  and  lilcewife  that  its  texture  is  altered  by  the 
aftion  of  the  numerous  nerves  fcnt  thither  by  the  plexus 
fplenicus.  (3.)  That  the  blood  which  returns  from 
the  omenta,  appendices  epiploicoe,  and  from  the  ftrata 
and  other' colleftions  of  fat,  is  loaded  with  oil. 

Thefe  three  kinds  of  venal  blood  meet  in  the  trunk 
of  the  vena  portse  ventralis,  where  they  are  mixed  to-? 
gecher;  and  from  thence  they  enter  the  tranfverfe  fmus 
or  trunk  of  the  vena  port£E  hepatica.  In  this  fmus  they 
-are  Itill  more  intimately  mixq/d,  as  in  a  kind  of  lake, 
and  become  one  uniform  mafs  of  blood }  which  being 
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forced  into  the  branches  of  the  vena  portze  hepatica 
only  by  the  fupervening  blood  from  the  other  vena 
portse,  and  by  the  lateral  pulfations  of  the  ramifications 
of  the  hepatic  artery,  its  courfe  muft  be  very  flow. 
The  iecretion  of  the  bile  depends  partly  on  this  flow 
motion,  and  partly  on  thefe  external  iinpulfes,  as  I 
ihall  fliow  in  another  place. 

The  veficular  bile  appears  to  be  more  exalted  than 
that  in  the  hepatic  duft  ;  and  by  meeting  in  the  duftus 
cholidochus,  they  feem  to  compofe  a  third  kind  of  bile, 
which,  without  the  cyfliic  or  veficular  bile,  would  per- 
haps be  too  mild,  and  too  acrid  without  the  hepatic. 
This  bile  mixes  in  the  duodenum  with  the  pancreatic 
juice,  and  with  that  of  the  inteflinal  glands  ;  and 
from  this  mixture  a  fluid  refults,  which  is  proper  to  fe- 
parate  the  chylous  matter  from  the  grofs  and  ufelef? 
part  of  the  alimentary  pulp,  as  it  comes  from  the  fto- 
mach. 

§  17.  Renes  et  Ureteres. 

Situation,  figure,  and  divifion  of  the  kidneys.  The  kid- 
neys are  two  pretty  folid  glandular  bodies,  fituated  in 
the  pofterior  part  of  the  cavity  of  the  abdomen,  on. 
each  fide  of  the  lumbar  vertebras,  between  the  laft  falfe 
ribs  and  os  ilium.  The  right  kidney  lies  under  the 
great  lobe  of  the  liver;  and  is  confequently  lower  than 
the  left,  which  lies  under  the  fpleen. 

The  figure  of  the  kidneys  refembles  that  of  a  large 
bean,  their  circumference  being  convex  on  one  fide 
and  concave  on  the  other.  The  concave  fide  is  turned 
to  the  vertebrae,  and  the  convex  fide  the  oppofite  way. 
Their  length  anfwers  to  the  diftance  between  the  laffc 
Jalle  nb  and  os  ilium  ;  they  are  about  half  as  broad  as^ 
long,  and  half  as  thick  as  broad. 

)n  each  kidney  we  obferve  a  fore  and  back  fide  an 
upper  and  lower  extremity,  a  great  and  fmall  cu'rva- 
Wre,  and  a  convexitj^  and  concavity. 
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The  backfide  is  broader  than  the  forefide  ;  and  the 
upper  extremity  is  a  little  broader  and  more  incurvated 
than  the  lower.  The  depreflion  in  the  fmall  curvature 
IS  oblong  and  uneven,  refembling  a  finus,  furrounded 
by  leverai  tubercles ;  and  as  it  is  turned  a  little  toward 
the  forefide,  this  fide  is  fomething  narrower  than  the 
other. 

Blood-vejels  of  the  kidneys.  The  defcending  aorta  and 
inferior  vena  cava  lie  between  the  kidneys,  pretty  clofe 
to  the  bodies  of  the  vertebras  and  to  each  other  ;  the 
artery  being  on  the  left  hand,  the  vein  on  the  right. 
Each  of  thefe  large  veffels  fends  . out  tranfverfely  toward 
each  fide  commonly  one  capital  branch,  which  goes  to 
the  kidney,  and  enters  the  finus  or  deprcffion  thereof, 
by  feveral  rami ;  of  which  hereafter. 

Thefe  veffels  v;ere  by  the  ancients  termed  the  emuh 
■gent  arteries  and  veins ^  but  1  choofe  rather  to  call  them 
arteria  vence  renales.  Sometimes  there  are  more  than 
one  of  each  kind,  which  is  oftenefl  found  in  the  arte- 
ries, fometimes  on  one  fide  only,  and  fometimes  in 
both. 

The  artery  and  vein  are  not  of  an  equal  length,  and 
the  difference  depends  on  the  fituation  of  the  aorta  and 
vena  cava:  for  the  left  renal  artery  is  fhorter  than  the 
right,  becaufe  the  aorta  lies  nearefl  the  left  kidney  j 
and  the  left  renal  vein  is  longer  than  the  right,  becaufe 
the  vena  cava  lies  furtheft  from  the  left  kidney. 

Thefe  veffels  are  like  wife  difpofed  in  fuch  a  manner, 
as  that  the  veins  lie  more  anteriorly  than  the  arteries  ; 
becaufe  the  aorta  lies  clofe  to  the  fpina  dorfi ;  whereas 
the  vena  cava,  which  perforates  the  diaphragm  at  fome 
diffance  from  the  vertebras,  docs  not  join  them  till  af- 
ter it  has  given  off  the  renal  veins. 

Nerves  of  the  kidneys.  Each  artery  is  furrounded  by 
a  nervous  net-work,  c2\\eA  plexus  renalis  ;  which  furp 
jaifhes  a  great  number  of  filaments  to  the  kidneys,  that 
jcome  partly  from  the  femilunar  ganglions  of  the  two 
great  fympathetic  nerves,  and  partly  from  the  plexus 
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hepaticus  and  fplcnicus.  This  renal  plexus  fends  like- 
wife  fome  filaments  round  the  renal  veins. 

Coats  of  the  kidneys.  The  kidneys  are  furrounded  by 
a  very  loofe  membranous  and  cellular  covering,  called 
membiana  adifofa  ;  becaufe,  in  fat  perfons,  the  cells  of 
this  fubltance  are  filled  with  fat.  This  was  for  a  long 
time  impertinently  taken  for  a  duplicature  of  the  peri- 
-tonccum  ;  the  true  membranous  lamina  of  which  covers 
only  the  forefide  of  the  kidneys  ;  and  confcquently  they 
lie  without  the  peritonaeum,  becaufe  the  portion  of  that 
membrane  that  covers  them  cannot  be  looked  upon  as 
an  entire  coat :  fo  that  the  only  common  coat  they 
have  is  the  cellular  fubflance,  which  likewife  invefts 
the  renal  arteries  and  veins  in  form  of  a  vagina. 

The  proper  coat  or  membrane  of  the  kidneys  is 
*'  -ftrong  and  denfe,  and  adheres  very  clofely  to  their 
furface  ;  for  it  penetrates  every  where  by  numerous 
elongations  into  their  fubflance,  from  which  it  cannot 
be  feparated  without  tearing  thefe." 

The  external  furface  of  this  lamina  is  very  fmooth, 
poliflied,  and  gliftening  ;  and  it  rendersithe  whole  fur- 
face of  the  kidney  very  even  and  uniform  in  adults.  In 
children,  this  convex  furface  is  in  a  manner  divided  in- 
to feveral  lobes  or  tubercles,  alnioft  as  in  oxen  and 
calves ;  and  in  grown  perfons  we  fometimes  obferve 
the  fame  inequalities. 

The  blood-veffels  having  entered  the  kidneys,  are 
ramified  every  way  ;  and  thefe  ramifications  fend  out 
other  capillary  rami,,  which  go  all  the  way  to  the  furr 
face,  where  they  appear  like  irregular  ftars,  and  fur- 
nifh  the  proper  membrane  of  the  kidneys.  Sometimes 
thefe  two  ramifications  penetrate  to  the  membrana  adi- 
pofa,  and  communicate  there  with  the  arteriae  and  vense 
adipofas. 

The  proper  membrane  having  furrounded  the  kid- 
ney all  the  way  to  the  finus,  joins  the  veflels  at  that 
place,  and  accompanies  all  their  ramifications  through 
ihe  body  of  the  kidney  in  form  pf  a  vagina  or  capfule, 
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and  likewife  contributes  in  part  to  form  the  pelvis  and 
<:alices  or  infundibula  ;  of  which  hereafter. 

We  fometimes  obferve  a  confiderable  veffel  to  go  in 
or  come  out  from  the  convex  furface  of  the  kidney ; 
but  this  is  not  common :  and  in  that  cafe  there  is  a 
depreflion,  by  which  the  proper  membrane  enters,  and 
communicates  with  that  portion  which  goes  in  by  the 
fmus. 

The  tunica  adipofa,  or  common  coat,  which  likewife 
invefts  the  great  vefltls  to  their  entry  into  the  kidneys, 
does  not  feem  to  accompany  them  any  further,  but  ter- 
minates at  the  fmus,  in  the  intcrflices  between  the  ra- 
mifications. 

^  StruElure  of  the  kidneys.  We  may  diftinguifh  three 
kinds  of  fubflances  in  the  kidney;  an  exterior  fub- 
ftance,  which  is  thick,  granulated,  and  in  a  manner 
cortical;  a  middle  fubftance,  which  is  medullary  and 
radiated,  called  firiata,  fulcata,  or  tubularis,  becaufe 
it  feems  to  be  made  up  of  radiated  tubes  ;  and  an  inner 
fubflance,  which  is  only  a  continuation  of  the  fecond, 
and  terminates  on  the  infide  by  papillae ;  for  which 
reafon  I  have  given  it  the  name  of  papillaris. 

Thefe  thre«  fubflances  may  be  feen  difkinftly  in  a 
kidney  eut  into  two  equaJ  parts  through  the  great  cur- 
vature. The  cortical  jTubftance  may  be  obferved  round 
the  whole  circumference  ;  and,  by  the  microfcope,  we 
perceive  it  to  be  of  a  fpongy,  granulated,  and  waving 
texture,  all  its  parts  adhering  together  in  a  radiated 
manner.    Its  colour  is  a  bright  whitifh  grey. 

By  fine  anatomical  injedions  and  inflammations,  we 
difcover  an  infinity  of  fmall  capillary  veifels,  which  run 
in  various  direftions  between  and  round  the  different 
portions  of  this  fubflance  ;  and,  by  the  help  of  a  micro- 
fcope, we  fee  likewife  great  numbers  of  fmall  red  cor- 
pufcles  more  or  lefs  round,  and  difpofed  almoft  like 
bunches  of  currants^  Thefe  fmall  corpufcles  are  per- 
haps only  the  extremities  of  the  cut  vefTels,  filled  either 
with  blood  or  with  a  coloured  iniedion, 

The 
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The  other  two  fubflances,  that  is,  the  medullary  or 
flriated,  and  the  papillary,  are  really  but  one  and  the  fame  • 
mafs,  of  a  more  reddifh  colour ;  the  convex  fide  of 
^hich  rifes  at  feveral  places  into  narrow  tubercles,  lod- 
ged in  the  fame  number  of  cavities  or  deprclTions.  The 
radiated  ftrfe  are  afterwards  Continued  to  the  papillary 
portion  ;  and  the  papillse  form  in  fome  meafure  fo  many 
centres  of  thefe  radii,  oppofite  to  the  tubercles. 

The  medullary  fubftance  is  Mkewife  dillinguifliecl 
from  the  cortical,  by  the  arterial  and  venal  arches,  which 
fend  capillary  ramifications  on  all  hands ;  and  its  co- 
lour is  more  or  lefs  red. 

The  papilla,  which  are  dnly  a  continuation  of  the 
medullary  fubftance,  as  has  been  faid,  are  often  a  little 
paler  than  that  fubftance.  They  are  ten  or  twelve  in 
number,  very  diltinflt  from  each  other,  refembling  the 
fame  number  of  cones,  with  very  broad  bafes  and  oh- 
tufe  apices. 

At  the  point  of  each  papilla  we  fee,  even  without  a 
microfcope,  in  a  fmall  depreffion,  feveral  very  fmaliholes', 
through  which  little  drops  may  be  perceived  to  run 
-when  the  papillas  are  comprefted.  Thefe  are  little  drops: 
of  urine,  which  being  filtered,  partly  in  the  cortical, 
partly  in  the  medullary  or  tubular  fubftance,  do  after- 
wards pafs  through  the  fubftance  of  the  papillae,  and 
are  difcharged  by  thefe  orifices. 

The  pehis  of  the  kidneys.  Each  papilla  lies  in  a  kind 
of  membranous  calix  or  infundibulum,  which  opens  in- 
to a  common  cavity,  called  the  pehis.  This  pelvis  is 
membranous,  being  of  the  fame  ftrufture  with  the  ca- 
Kces,  of  which  it  is  a  continuation  ;  and  its  cavity  in 
man  is  not  uniform,  but  diftinguilhed  into  three  por- 
tions, each  of  which  contains  a  certain  number  of  in- 
fundibula  or  calices,  together  with  the  papillae  which  lie 
therein  ;  and  fometimes  we  find  two  or  three  papilise  in 
the  fame  infundibulum. 

At  the  place  where  thefe  infundibula  furround  the 
bafes  of  the  papilise,  they  fend  produdions  into  the 
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medullary  or  radiated  fubftance  of  the  kidney,  which 
.  accompany  the  blood-veffels,  and  ferve  for  capfules 
or  vaginae  to  ail  the  vafcular  arches,  both  arterial  and 
venal,  and  to  their  different  ramifications,  quite  thro*  ' 
the  cortical  fubftance,  and  as  far  as  the  furface  of  the' 
kidney. 

Ureters.  After  the  infundibula  have  contrafted  in 
a  conical  form  round  the  apices  of  the  papillae,  each  of 
them  forms  a  fmall  fliort  tube  or  gullet,  which  uni-  • 
ting  at  different  diftances  along  the  bottom  of  the  fi- 
;ius  of  the  kidney,  form  three  large  tubes  which  go 
out  from  the  fmus,  in  an  oblique  direction  from  above 
downwards,  and  immediately  afterwards  unite  into  one 
trunk. 

This  trunk  becomes  a  very  long  canal,  called  the 
ureter.  In  men,  the  three  tubes  fupply  the  place  of 
what  is  called  the  phis  in  brutes,  and  might  more  pro- 
perly be  called  the  roots  or  branches  of  the  ureters  than 
the  pelvis  ;  which  name  would  agree  beft  to  the  trunk, 
as  being  larger  than  the  reft  of  the  ureter.  The  ureters 
are  commonly  two  in  number,  one  for  each  kidney;  but 
fometimes  there  are  more  than  two. 

The  fituation  of  the  trunk,  and  of  the  roots  and 
branches  of  each  ureter,  with  refped:  to  the  renal  artery 
and  vein,  is  in  the  following  manner  :  The  artery  is  in 
the  upper'part  of  the  fmus,  and  partly  before  the  vein. 
The  vein  is  about  the  middle,  and  between  the  artery 
and  ureter.  The  ureter  is  in  the  lower  part,  a  little 
behind  the  vein,  and  it  is  partly  furrounded  by  one 
branch  of  the  artery. 

This  difpofition  appears  plainer  near  the  anterior  than 
near  the  pofterior  fide  of  the  kidney,  becaufe  this  laft  is 
broader  than  the  former;  and  we  likewife  fee  there  the 
three  branches  of  the  ureter,  of  which  the  uppermoft  is 
the  longeft,  and  the  loweft  is  the  fhorteft,  becaufe  of 
their  oblique  d'reflion  downward. 

From  this  defcription,  we  fee,  that  in  the  human  kid- 
ney there  is  no  other  common  or  uniform  pelvis,  but  the 
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trunk  or  head  of  the  ureter,  and  the  three  great 
branches.  To  have  a  true  idea  of  their  difpofition,  we 
inuft  imagine  that  the  ureter  enters  the  kidney  by  the 
lower  part  of  the  oblong  finus  ;  that  it  increafes  gradu- 
ally in  breadth  as  it  advances ;  and  that  it  is  divided  in- 
to three  branches,  before  it  enters  the  fubltance  of  the 
kidney. 

One  of  thefe  branches  maybe  reckoned  a  dirett  con- 
tinuation of  the  ureter,  and  it  is  longer  than  the  reft, 
being  extended  from  the  lower  to  the  upper  part  of  the 
finus ;  and  it  may  be  found  without  much  preparation. 
The  other  two  branches  are  fhorter,  and  cannot  be  well 
difcovered  without  an  artificial  feparation.  The  angles 
between  thefe  branches  at  their  bafes,  or  at  the  head  of 
the  ureter,  are  not  pointed  as  thofe  of  other  ramifica- 
tions, but  formed  by  a  round  incurvation,  which  is  ge- 
nerally furroundcd  by  fat. 

Thefe  firft  branches  of  the  ureters  produce  other 
fmall  branches  at  the  bottom  of  the  fmus,  which  are. 
difpofed  in  pairs.  Thefe  fmall  collateral  branches  ex- 
tend in  breadth,  and  form  the  infundibula  or  calices, 
in  which  the  papillee  are  lodged  ;  the  great  circumfe- 
rence of  which  produces,  in  the  fubftance  of  the  kidney, 
the  different  vaginae  of  the  vafcular  arches  and  of  their 
ramifications.  The  internal  lamina  of  the  kidney  is  con- 
tinued round  thefe  vagina  ;  and  the  external  lamina  is 
expanded  round  the  firft  branches,  round  the  trunk, 
and  round  all  the  reft  of  the  ureter. 

If  the  trunk  of  the  ureter  be  fplit  on  that  fide  which 
is  next  the  vertebrse,  and  this  feftion  be  continued  to 
the  extremity  of  the  fuperior  branch,  we  may  obferve 
immediately  above  the  trunk,  two  holes  lying  near  each 
other,  which  are  the  orifices  of  the  fmall  collateral 
branches  and  gullets  of  the  infundibula.  A  little 
above  thefe  holes,  there  are  other  two  very  much  like 
them,  and  fo  on  all  the  way  to  the  extremity  of  the  fu- 
perior branch,  which  terminates  likewife  by  thefe  gul- 
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lets  of  the  mfundibula  ;  and  in  each  of  thefe  gullets  we 
may  obferve  at  leaft  the  apex  of  one  papilla. 

A  fedion  begun  on  the  convex  furface  of  the  kid-  • 
ney,  and  carried  from  thence  to  the  trunk  of  the  ure- 
ter, difcovers  the  extent  of  the  papillae  very  plainly,  and 
likewife  the  infundibula,  their  gullets,  &c.  ;  but  it' will 
be  difficult  to  give  beginners  a  juft  idea  of  the  ftruaure 
of  thefe  parts,  without  the  other  fedtion. 

The  ureters  run  down  obliquely,  and  with  a  very 
fmall  degree  of  inflexion,  from  the  kidneys  to  the  late- 
ral parts  of  the  inner  or  anterior  fide  of  the  os  facrum  * 
and  pafTing  between  the  redlumand  bladder  they  termi- 
nate in  the  laft  of  thefe  vifcera,  in  the  manner  that  fhall 
be  explained  hereafter. 

They  are  compofed  of  three  proper  coats ;  the  firfl 
of  which,  that  furrounds  the  reft,  is  of  a  whitifh  colour, 
and  of  a  very  compaQ:  filamentary  texture,  being 
ftretched  with  difficulty,  and  appearing  like  a  filamen- 
tary fubflance  degenerated.  The  next  coat  is  of  a 
reddifh  colour,  flronger  than  the  firft,  "  and  is  cOmpo- 
fed  of  mufcular  fibres,  although  this  has  been  doubted 
by  fome  authors." 

The  innermoft  coat  is  in  fome  meafure  ligamentary, 
and  lined  by  a  very  fine  membrane,  which  covers  a 
very  delicate  reticular  texture  of  veffels,  and  is  moift- 
cned  all  over  by  a  mucilaginous  liquor. 

Befides  thefe  proper  coats,  the  ureters  are  invefled 
by  the  cellular  fubftance  of  the  peritonaeum  ;  the  mem- 
branous lamina  of  which  covers  likewife  about  two 
thirds  of  their  circumferencej  fometimes  more,  fome- 
times  lefs,  but  never  furrounds  them  entirely :  fo  that 
when  they  are  examined  in  their  natural  fituation,  they 
appear  like  ropes  lying  behind  the  peritoneeum,  and 
jutting  out  more  or  lefs  toward  the  cavity  of  the  abdo^ 
men,  together  with  that  portion  of  the  peritonjeum 
•which  covers  them. 

All  that  has  been  faid  about  the  flrufture  of  the  ure- 
ters, pelvis,  arches,  ftrias,  fofTulse,  and  holes  at  the 
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apex  of  the  papilte,  appears  mofl  dlflinftly  when  thefe 
parts  are  examined  in  clear  water,  as  I  have  already 
often  obferved. 

§  1 8.  Glandiila  renales,  vulgo  Capfiila  atrabilaria. 

Situation,  figure,  and fize  of  the  renal  glands .  Imme- 
diately above  each  kidney  lies  a  glandular  body,  called 
by  the  ancients  capfula  atrabilaria  ;'  by  others,  cafful(Z 
renales,  renes  fuccenturiati,  and  glandiila;  renales  ;  and 
they  might  be  properly  enough  termed  glandule  fiipro- 
renales.  They  are  fituated  on  the  upper  extremity  of 
each  kidney  a  little  obliquely,  that  is,  more  toward  the 
inner  edge  and  fmus  of  the  kidney  than  toward  the  outer 
xonvex  edge. 

Each  gland  is  an  oblong  body  with  three  fides,  three 
edges,  and  two  points,  like  an  irregular  crefcent  with 
'its  great  or  convex  edge  ftiarp,  and  the  fmall  concave 
<edge  broad.  Its  length  is  about  two  thirds  of  the 
greateft  breadth  of  the  kidney,  and  the  breadth  of  its 
middle  portion  is  about  one-third  of  its  extent  between 
the  two  extremities,  fometimes  more,  fometimes  lefs. 
Its  colour  is  a  dark.yellow."^ 

It  has  one  anterior,  one  pofterior,  and  one  lower 
fide,  which  lafh  may  be  termed  the  bajis  ;  and  it  has 
one  upper,  and  two  lower  edges,  whereof  one  is  ante- 
rior, the  other  pofterior.  The  upper  edge  may  be  call- 
ed the  crijla,  and  the  two  lower  edges  the  labia.  One 
of  its  extremities  is  internal,  or  turned  inward  toward 
the  finus  of  the  kidney  ;  the  other  is  external,  or  turn- 
ed outward  toward  the  gibbous  part  of  the  kidney. 
The  figure  of  this  glandular  body  may  likewife  be  com- 
pared to  that  of  a  fingle  cock's-comb,  or  to  the  top  of 
an  helmet. 

Strudure  of  the  renal  glands.  The  furface  of  thefe 
glands  is  uneven  ;  the  forefide  is  the  broadeft,  and  the 
lower  fide  or  bafis  the  narroweft.  Along  the  middle 
of  the  anterior  fide,  a  ridge  runs  from  the  edge  of  the 
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inner  extremity  a  little  above  the  bafis,  to  the  point  of 
the  other  extremity,  and  divides  this  fide  into  two  equal 
parts,  like  the  middle  rib  of  the  leaf  of  a  tree,  and  on 
the  lower  fide  under  the  bafis,  there  is  a  kind  of  raphe 
or  future. 

The  blopd-veflels  of  thefe  glands  come  from  the  ar- 
tense,  and  vense  renales,  and  diaphragmaticae,  and 
likewife  from  the  aorta  and  vena  cava,  from  the  arte- 
ria  eseliaca,  &c.  Thefe  vefTels  are  termed  the  capfular 
arteries  and  veins ;  and  as  they  enter  the  glands,  they 
feem  to  be  inverted  by  a  vagina.  They  are  not  always 
derived  from  the  fame  fources,  neither  is  their  number 
the  fame  in  allfubje£ls  j  and  there  is  commonly  a  pret- 
ty large  vein,  which  runs  along  the  ridge.  The  nerves 
on  each  fide  are  furnifhed  by  the  neighbouring  femi- 
lunar  ganglion,  and  by  the  Fenal  plexus  which  depends 
on  it. 

In  the  infide  of  thefe  capful^,  there  is  a  narrow  tri- 
angular cavity,  the  furface  of  which  is  full  of  fhort, 
ftrong  villi  of  a  yellowifli  colour  ;  but  in  children  it  is 
leddilh,  and  of  a  dark  brown  in  aged  people.  The  fides 
of  this  cavity  are  conneded  by  a  great  number  of  fila- 
ments ;  and  they  appear  to  be  wholly  glandular,  that  is, 
to  be  filled  with  very  fine  fmall  foUiculous  corpufcles. 
Along  the  top  of  the  gland  thefe  fides  touch  each  other 
immediately. 

In  opening  this  cavity,  we  find  a  granulated  or  folli- 
cular fubftance,  which  fills  it  almoft  entirely  ;  and  the 
blood-veffels  are  diftributed  on  this  fubftance,  as  well 
as  on  the  fides  of  the  cavity.  If  the  feftion  be  begun 
at  the  great  extremity  of  the  capfula,  and  be  continued 
through  the  upper  edge  ;  and  if  the  lateral  portions  be 
afterwards  feparated,  the  glandular  body  appears  like  a 
kind  of  crifta,  raifed  from  the  middle  of  the  bottom  of 
the  cavity. 

This  glandular  body  or  nucleus  adheres  more  clofely 
to  the  bottom  or  bafis  of  the  cavity,  than  to  the  two 
fides,  cfpecially  near  the  great  extremity  j  but  yet  it 

may 
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may  be  feparated  both  from  the  bafis  and  fides,  be- 
in?  conneded  to  them  by  a  great  number  of  fmall  fila- 
ments. It  adheres  leaft  to  the  bafis  near  the  fmall  ex- 
tremity. M   r  u 

The  capfular  vein,  which  comes  ordmanly  trom  the 
vena  renalis,  is  much  larger  than  the  arteries  ;  and  it 
communicates  with  the  infide  of  the  capfula  much  in  the 
fame  manner  as  the  vena  fplenica  with  the  cells  of  the 
fpleen,  for  it  may  be  inflated  by  blowing  into  any  part 
of  the  capfular  cavity,  and  the  air  likewife  pafTes  into 
the  vena  renalis,  &c. 

This  cavity  contains  an  unftuous  vifcid  liquor,  of  a 
yellowifli  red  colour,  which,  with  age,  changes  gra- 
dually into  a  yellowifli  purple,  a  dark  yellow,  and  a 
black  yellow :  fometimes  it  is  perfeftly  black ;  but 
even  then,  if  it  be  fpread  thin  on  a  large  furface,  it  ap- 
pears yellow.  I  have  fometimes  found  it  not  only  red- 
-  difli,  but  mixed  with  real  blood. 

The  ufes  of  thefe  renal  glands  have  not  as  yet  been 
difcovered  ;  and  all  that  we  know  about  the  liquor  con- 
tained in  them  is,  that  it  has  fomewhat  the  appearance 
of  the  bile.  They  are  very  large  in  the  foetus,  and  di- 
minilh  in  adults.  Thefe  two  phasnomena  deferve  our 
attention. 

They  lie  fometimes  direftly  on  the  top  of  the  kid- 
neys, but  I  never  found  them  on  the  gibbous  part. 
The  gland  on  the  right  fide  is  partly  connefted  to  the 
diaphragm,  under  and  very  near  the  adheliou  of  the 
great  lobe  of  the  liver  to  that  mufcle.  That  on  the  left 
iide  adheres  to  the  diaphragm  below  the  fpleen  ;  and 
both  thefe  connexions  are  confined  to  rhe  contiguous 
portions  of  the  inferior  mufcle  of  the  diaphragm.  They 
are  involved,  together  with  the  kidneys,  in  the  mem- 
brana  adipefa,  of  which  a  very  thin  portion  infinuates 
itfelf  between  the  kidneys  and  glands,  and  alfo  between 
them  and  the  diaphragm ;  fo  that  they  adhere  to  both 
by  the  intervention  of  the  cellular,  fubftance,  which  in 
■fome  fubjefts  contains  a  ftratum  of  fat. 
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The  renal  ridge  already  mentioned,  finks  fo  deep  in- 
to the  forefide  in  fome  fubjeGs,  that  the  upper  part  of 
this  fide  appears  to  be  feparated  from  the  lower  ;  but 
this  is  feen  moft  diftindly  when  the  capfula  is  examin- 
ed in  clear  water. 

When  the  capfular  vein  is  opened  lengthwife  with 
the  point  of  a  lancet,  we  difcover  in  it  a  great  many  fmall 
holes,  many  of  which  are  only  the  orifices  of  the  rami 
of  the  vein,  others  are  fimple  holes  j  and  it  is  perhaps 
through  thefe  that  the  air  paffes  into  the  gland,  as  al- 
ready mentioned. 

On  the  outer  furface  of  thefe  capfulse  we  obferve  a 
very  thin,  diflinft  coat,  feparate  from  the  cellular  fub- 
ftance  that  furrounds  them.  Sometimes  this  coat  is  rai- 
fed  by  an  uneven  ftratum  of  fat,  which  makes  it  appear 
granulated  ;  and,  for  the  fame  reafon,  the  capfulse  arc 
of  a  pale  colour  like  a  corpus  adipofum. 

The  liquor  contained  in  them  appears  fometimes,  in 
the  foetus,  and  in  young  children,  of  a  bluifli  colour  in- 
clined to  red. 

To  be  able  to  difcover  the  ufes  of  thefe  capfulas,  we 
muft  not  only  attend  to  the  two  circumftances  already 
mentioned,  but  alfo  to  their  external  conformation, 
which  is  commonly  more  regular  in  the  foetus  and  in 
children,  than  in  adults  and  old  people.  We  muft  like- 
wife  confider  the  confiftence  and  folidity  of  their  fub- 
ftance  ;  which  is  greater  before  birth,  and  in  childhood, 
than  in  an  advanced  old  age ;  in  which  they  are  often 
very  flaccid,  and  very  much  decayed  ;  and  this  per- 
haps  may  be  the  reafon,  why  the  figures  given  of  thefe 
glands  taken  out  of  their  membrana  adipofa,  are  fo  very 
irregular  and  different  from  what  I  have  demonftrated 
for  above  20  years  paft. 

§  19.  Vefica  Urinaria. 

Situation. figure,  and  divifion  of  the  bladder.  The  blad- 
der is  a  kind  of  membranous  and  flefby  pouch  or 
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bottle,  capable  of  dilatation  and  contra(Elion,  fituated  in 
the  lower  part  of  the  abdomen  immediately  behind  the 
fymphyfis  of  the  ofTa  pubis,  and  oppofite  to  the  begin- 
ning of  the  inteftinum  redum.  The  figure  of  it  is  nearly 
that  of  a  fhort  oval.  It  is  broader  on  the  fore  and  back 
fides,  than  on  the  lateral  parts  ;  rounder  above  than  be- 
low, when  empty;  and  broader  below  than  above,  when 
full. 

It  is  divided  into  the  body,  neck,  and  bottom  ;  in- 
to an  anterior,  pofterior,  and  two  lateral  parts.  The  up- 
per part  is  termed  the  fundus,  or  bottom  ;  and  the  neck 
is  a  portion  of  the  lower  part,  which  is  contradled  like 
the  gullet  of  fome  vefTels. 

.  Strit6lure  of  the  bladder.  The  bladder  is  made  up  of 
Several  coats,  ahnoft  like  the  ftomach.  That  part  of 
the  external  coat  which  covers  the  upper,  pofterior, 
and  lateral  fides  of  the  bladder,  is  the  true  lamina 
or  membrane  of  the  peritonseum  ;  and  the  reft  of  it  is 
furrounded  by.  a  cellular  fubftance,  by  the  intervention 
of  which,  the  peritoneum  is  conne6led  to  the  mufcular 
coat. 

The  proper  coats  are  three  in  number;  one  mufcular, 
©ne  cellular,  and  an  mternal  fmooth  one  commonly 
called  villous  coat.  The  mufcular  coat  is  compofed  of 
feveral  ftrata  of  flefliy  fibres  ;  the  outermoft  of  which 
are  moflly  longitudinal ;  the  next  to  thefe  are  more  in- 
clined toward  each  hand  ;  and  the  innermoft,  more  and 
more  oblique,  and  they  become  at  length  almoft  tranf- 
verfe.  AH  thefe  fibres  interfeft  each  other  in  various 
planners;  and  they  are  connefted  together  by  a  fine  cel- 
lular fubC;ance,  and  may  be  feparated  by  inflating  that 
fubftance. 

The  cellular  coat  is  nearly  of  the  fame  ftrudure  with 
ivhat  is  called  the  tunica  nervofa  of  the  ftomach. 

The  internal  coat  is  fomething  grandulatcd  and  glan- 
dular ;  and  a  mucilaginous  ferum  is  continually  difchar- 
ged  through  it,  which  moiftens  the  inner  furface  of  the 
bladder,  and  defends  it  againft  the  acrimony  of  the 
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urine.  It  appears  fometimes  altogether  uneven  on  the 
inner  fide,  being  full  of  eminences  and  irregular  rugse 
"when  empty  and  in  its  natural  ftate  of  contradion. 
Thefe  inequalities  difappear  when  the  bladder  is  full,  or 
when  it  is  artificially  diftended  by  air,  or  by  injeding 
any  liquid. 

Urachus.  At  the  top  of  the  bladder  above  the  fyni- 
phyfis  of  the  offa  pubis,  we  obferve  a  ligamentary  rope, 
which  runs  up  between  the  peritonseum  and  the  linea 
alba  of  the  abdomen,  all  the  way  to  the  navel,  diminiflb- 
ing  gradually  in  thicknefs  as  it  afcends.  This  rope  had 
a  particular  ufe  in  the  foetus,  as  lhall  be  faid  in  another, 
place.  It  is  fufficient  to  add  here,  that  it  is  in  part  ori- 
ginally a  produftion  of  the  inner  coats  of  the  bladder, 
which  produftion  is  termed  urachus. 
'  Arteries  umbilkales.  This  rope  is  compofed  likewife 
of  two  other  ligamentary  elongations,  which  are  the  ex- 
tremities of  the  umbilical  arteries.  Thefe  arteries  come 
from  the  hypogaftricse,  run  up  by  the  fides  of  the  blad- 
der, and  remain  hollow  and  filled  with  blood,  even  in 
adults,  as  high  as  the  middle  of  the  bladder,  through 
all  which  fpace  they  likewife  fend  off  ramifications.  Af- 
terwards they  lofe  their  cavity,  and  become  ligamentary 
as  they  afcend.  At  the  upper  part  of  the  bladder  they 
approach  each  other ;  and  joining  the  urachus,  form  that 
rope,  which  may  be  termed  the  fuperior  ligament  of  the 
bladder. 

The  external  fibres  of  the  mufcular  coat  are  more 
numerous  than  the  internal ;  and  the  moft  longitudinal 
anterior  fibres  form  a  kind  of  incurvation  round  the 
urachus  at  the  top  of  the  bladder,  much  like  that  of 
one  of  the  flefiiy  portions  which  furround  the  fupe- 
rior orifice  of  the  ftomach  and  lower  extremity  of 
the  cefophagus.'  This  incurvation  palfes  behind  the 
urachus. 

The  portion  of  the  peritonseum,  which  covers  the 
pofterior  convex  fide  of  the  bladder,  forms  a  very  pro- 
ininent  tranfverfe  fold,  when  the  bladder  is  contrafted, 
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•  which  difappears  when  the  bladder  is  extended.  This 
fold  furrounds  the  pofterior  half  of  the  bladder,  and  its 
two  extremities  are  elongated  toward  each  fide  ;  by 
which  elongations  a  kind  of  lateral  ligaments  of  the 
body  of  the  bladder  are  formed,  which  are  more  confi- 
dcrable  in  children  than  in  adults. 

The  lower  part  of  the  bladder,  which  deferves  the 
name  of  fundus  much  better  than  the  upper  part,  is  per- 
forated by  three  openings,  one  anterior,  and  two  po- 
flerior.  The  anterior  opening  is  formed  by  an  elonga- 
tion of  all  the  proper  coats,  in  form  of  a  gullet,  turn- 

^  cd  much  in  the  fame  manner  with  the  inner  orifice  of 
the  roftrum  of  the  head  of  an  alembic.  This  elon- 
gation is  called  the  neck  of  the  bladder,  the  defcription 
of  which  belongs  to  that  of  the  parts  of  generation  in 

jnen. 

'  The  other  two  openings  in  the  true  fundus  of  the 
bladder,  are  formed  by  the  ureters,  which  in  their 
courfe  downward,  already  defcribed,  run  behind  the. 
fpermatic  velTels,  and  then  behind  the  lower  part  of  the 
bladder,  approaching  each  other.  Each  ureter  lies  be- 
tween the  umbilical  artery  and  vas  deferens  of  the  fame 
fide  ;  the  artery  lying  on  the  outfide  of  the  ureter,  and 
the  vas  deferens  on  the  infide. 

Afterwards  they  get  between  the  vafa  ^leferentia  and 
the  bladder,  crolTmg  thele  canals  :  and  then,  at  about 
a  finger's  breadth  from  each  other,  they  begin  to  pierce 
the  coats  of  the  bladder.  They  run  a  little  way  between 
the  mufcular  and  nervous  coats,  and  open  into  the  blad- 
der obliquely,  fomething  nearer  each  other  than  when 
they  firlt  entered  in  coats. 

The  orifices  of  the  ureters  in  the  bladner  are  fome- 
thing oval  and  narrower  than  the  cavity  of  the  ure- 
ters immediately  above  them.  The  edge  of  thefe  orifi- 
cesis  very  thin,  and  feems  to  be  formed  merely  by  the 
union  of  the  internal  coat  of  the  bladder  with  that  of 
the  ureters. 

Blood-veffeU  and  nerves  of  the  bladder.    The  arteries 
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of  the  bladder  are  furniflied  by  the  hypogaftric^  or  ili- 
ac£e  interna,  being  rami  of  the  arteria  fciatica,  epiga- 
ftrica,  and  umbilicalis  on  each  fide.  The  veins  come 
from  thofe  of  the  fame  names  with  the  arteries. 

The  nerves  of  the  bladder  come  from  the  crurales, 
and  alfo  from  the  fympathetici  maximi,  by  means  of 
their  communication  with  the  curales.  It  has  hkewife 
fome  nerves  from  the  plexus  mefentericus  inferior. 

Befides  the  ligaments  already  mentioned,  there  are 
likewife  two  fmall  ones,  by  which  the  anterior  part  of 
the  true  fundus  of  the  bladder  is  connefted  to  the  olTa 
pubis,  which  fiiall  be  defcribed  with  the  neck  and 
Iphinfter,  after  the  hiftory  of  the  parts  of  generation  in 
both  fexes  ;  and  I  refer  to  the  fame  place,  all  that  re- 
lates to  the  connexion  of  the  bladder  with  the  other 
neighbouring  parts. 

§  20.  the  parts  of  Generation  in  Males. 

Situation  in  general.^  and  divifion  of  thefe  farts.  The 
parts  of  generation  in  males  are  of  different  kinds,  fome 
of  them  being  wholly  contained  in  the  abdomen,  and 
others  lying  without  it.  From  this  fituation,  they 
might  properly  enough  be  divided  into  external  and 
internal  parts  ;  and  all  thofe  belonging  to  the  firft  clafs 
might  be  defcribed  before  thofe  of  the  fecond. 

But  as  it  is  (till  more  proper  to  have  a  regard  to  thq 
ceconomy  of  thefe  parts,  according  to  which,  their  func- 
tions begin  in  fome  internal  parts,  are  continued  in  fome 
external  parts,  return  again  to  the  internal,  and  are  fi" 
iiiflied  in  the  external ;  I  fhall  follow  the  fame  order  in 
defcribing  them,  and  this  is  y^hat  I  conflantly  obferve 
in  my  public  lectures. 

The  firfl  of  thefe  four  clafTes  comprehends  the 

fpermatic  veins  and  arteries ;  the  fecond,  the  teftes, 

epidydimis,  and  fcrotum ;  the  third,  the  vafa  defe- 

rentia,  veficulse  feminales,  and  proftatesj  and  the 

fourth. 


Chap.  nr.       OF  THE  ABDOMEN. 


337 


fourth,  the  corpora  cavernofa,  urethra,  integuments, 
&c. 

I  formerly  made  a  fifth  clafs  out  of  fome  of  thefe 
.  parts,  which  I  looked  upon  as  accompanying  the  reft; 
.but  I  now  think  it  better  to  include  them  aU  in  the  foui: 
clafles  that  I  have  mentioned. 

The  fpermatic  vejjels.  The  fpermatic  arteries  go  out 
moft  commonly  from  the  anterior  part  of  the  inferior 
aorta,  near  each  other,  and  about  an  inch  lower  than 
the  arterise  renales.  Their  origin  oftentimes  varies : 
for  1  have  obferved  them  to  arile  from  the  renal  artery; 
and  foraetimes  they  go  out  higher,  lower,  or  more  la- 
terally than  is  common,  and  each  artery  has  been  feen 
to  arife  from  different  places. 

They  run  down  obliquely  in  the  pofterior  part  of  the 
abdomen  within  the  cellular  fubftance  of  the  perito- 
naeum, palTmg  infenfibly  from  behind,  forward;  and 
fo,  parting  gradually  more  and  more  from  the  aorta, 
they  crofs  over  the  forefide  of  the  ureters,  and  run  thro' 
the  openings  or  rings  of  the  abdominal  mufcles  along 
with  the  elongations  or  productions  of  the  cellular  por- 
tion of  the  peritongeum. 

They  are  fmall  at  their  origin  ;  and,  in  their  courfe 
downward  they  give  off  pretty  confiderable  lateral  ra- 
mifications, to  the  membrana  adipofa,  peritonseum,  and 
alfo  the  mefentery,  where  they  feem  to  communicate 
with  the  mefenteric  arteries. 

They  fometimes  pafs  through  the  areolae  or  mefhes 
of  the  fpermatic  veins  ;  and  before  they  go  out  of  the 
abdomen,  they  are  divided  into  very  fine  rami,  which 
run  in  a  more  or  lefs  winding  courfe,  almoft  parallel  to 
each  other. 

Afterwards  they  enter  the  cellular  produftions  of  the 
peritonaeum,  which  ferve  them  for  vaginse.  They  do 
not  flucluate  indifferently  from  one  fide  to  the  other 
of  thefe  vaginae  ;  but  are  connected  along  their  inner 
furface  by  thin  membranous  laminae,  which  are  like- 
wife 
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wife  continuations  of  the  cellular  fubftance  of  the  peri- 
tonaeum. 

The  arteries  continue  the  fame  winding  courfe  with- 
in thefe  vaginas,  paffing  before  the  vafa  deferentia, 
which  are  likewife  contained  in  them ;  and  at  length 
they  terminate  by  ramifications  in  the  epidydimis  and 
leftes,  in  the  manner  that  lhall  be  afterwards  explained. 

The  fpermatic  veins  accompany  the  arteries,  and 
have  nearly  the  fame  courfe.  The  right  vein  arifes 
commonly  from  the  trunk  of  the  vena  cava,  in  the 
fame  manner  as  the  artery  from  the  aorta ;  and  1  have 
fometimes  obferved  it  to  go  out  from  the  union  of 
the  right  renal  vein  with  the  vena  cava,  and  fome- 
times I  have  feen  three  veins  on  the  right  fide  go  out 
feparately  from  the  trunk  of  the  vena  cava.  The  left 
fpermatic  vein  arifes  moft  commonly  from  the  vena  re- 
nalis  finiftra. 

In  their  courfe  downward,  they  firft  join  the  arte- 
ries, and,  together  with  them,  enter  the  cellular  pro- 
dudions  of  the  peritoneum,  to  which  they  are  con- 
nefted  in  the  fame  manner.  From  their  origin  \  to 
their  paffage  through  the  openings  or  rings  of  the 
abdominal  mufcles,  they  fend  off  feveral  rami  to  the 
membrana  adipofa  of  the  .  kidneys,  peritonaeum,  and 
mefcntery,  where  they  feem  to  communicate  with  the 
venas  meferaicae,  and  confequently  with  the  vena  portcE. 

A  little  below  the  place  where  they  crofs  over  the 
ureters,  they  fend  out  a  confiderable  branch,  which  is 
afterwards  divided  into  two  rami,  one  of  which  com- 
municates with  the  vena  capfularis,  and  the  other  often- 
times with  the  renalis ;  and  lower  down  they  give  out 
the  vein,  which  communicates  with  the  vena  mcferaica, 
as  already  obferved. 

They  differ  from  the  fpermatic  arteries,  not.  only  in 
that  they  are  larger,  and  their  coats  thinner,  but  alfo 
in  being  more  divided  and  multiplied  as  they  defcend 
to  the  rings  of  the  abdominal  nmfcles  ;  and  as  they  gra- 
dually produce  a  large  fafciculus  of  ramifications,  the 

an- 
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-ancients  gave  to  them,  and  to  the  arteries,  the  name 
of  vafa  pyrajnidalia. 

Thefe  ramifications  often  communicate  with  each 
other  in  this  courfe,  and  form  a  great  number  of  areo- 
Ije,  contortions,  and  convolutions,  fo  as  to  reprefent  a 
kind  of  plexus,  which  is  connefted  to  the  cellular  va- 
gina, of  each  fide  by  very  fine  laminae  ;  and  the  artery 
which  accompanies  the  vein  crofles  it  in  feveral  places, 
and  runs  through  the  areolae  in  different  direflions. 
Thefe  frequent  convolutions  gave  aife  to  the  name  of 
vafa  pampimfonnia^  formerly  given  to  thefe  vefTels ; 
and  their  particular  adhefions  to  each  other  at  fome 
places,  made  it  believed  that  there  were  real  anaflomo- 
fes  between  the  artery  and  the  vein. 

Leal  Lealis,  an  Italian  - anatomifl,  not  attending  to 
the  lateral  ramifications  of  the  fpermatic  arteries  and 
veins,  beheved  himfelfable  to  eftablifti  and  demonflrate 
thefe  pretended  anaflomofes.  The  experiments  made 
by  him  on  living  animals  prove  nothing.  His  way  was, 
to  make  a  common  ligature  on  both  vefTels,  a  little 
above  the  teflicle,  and  another  on  the  trunk  of  the 
vein,  after  he  had  emptied  it.  Then  prefTmg  the  aorta 
to  force  the  blood  into  the  fpermatic  artery,  the  vein 
which  he  had  before  emptied  was  found  to  be  prefently 
filled. 

From  thence  he,  concluded,  that  the  courfe  of  the 
blood  to  and  from  the  teflicle  being  obflrufted  by  the 
inferior  ligature,  there  muft  be  fome  anaflomofes  be- 
tween the  two  ligatures,  through  which  the  vein  was 
fupplied  with  blood.  But  it  is  very  plain,  that  this  ef- 
feft  was  owing  to  the  lateral  ramifications  of  the  fper- 
matic artery  and  vein,  and  not  to  his  pretended  anaflo- 
mofes. Thefe  fine  lateral  ramifications  were  well 
known  to  Euftachius,  but  had  efcaped  Leal  Lealis. 

Tcps.  The  tefles  are  two  glandular  bodies,  fituated 
near  each  other,  without  the  abdomen,  below  the  in- 
terflice  between  the  groins  in  an  adult.  The  ancients 
named  them  d'ldymi  or  geminu    Their  fize  is  nearly  that 
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of  a  pigeon's  egg,  and  they  are  of  an  oval  figure,  a 
little  flatted  at  each  fide.  We  may  confider  in  each 
tefticle  two  extremities,  two  edges,  and  two  fides.  One 
extremity  is  fituated  forward  and  a  little  upward,  the 
other  backward  and  a  little  downv/ard  j  and  their  ed- 
ges he  upward  and  downward. 

At  the  upper  edge  they  have  each  an  appendix,  call- 
ed epidydlmis,.  together  with  whicli  it  is  involved  in  fe- 
veral  coverings ;  and  they  are  both  fufpended  in  a 
common  covering,  called  the  fcrotum. 

Each  tefticle  is  a  fpermatic  gland  formed  by  a  vart: 
number- of  fine  whitifh  tubes,  fo-lded  and  twifled  in  dif- 
ferent manners,  and  diftributed  in  different  fafciculi, 
between  membranous  fepta  ;  the  whole  being  furround- 
ed  by  a  flrong  common  covering,  named  tunica  albu- 
ginea. 

Thefe  fepta  are  difpofed  longitudinally,  divaricating 
from  each  other  on  one  fide,  and  approaching  on  the 
other.  They  approach  each  other  along  one  edge  of 
the  tefticle,  and  terminate  in  a  long  narrow  whitifli 
body,  as  in  a  kind  of  axis. 

From  thence  they  divaricate  in  a  regular  manner, 
and  are  fixed  by  their  oppofite  edges  in  the  inner  fur- 
face  of  the  tunica  albuginea,  of  which  they  appear  to 
be  a  continuation.  This  white  body  may  be  termed 
the  nucleus  of  the  tefticle. 

From  this  defcription  we  fee,  that  all  thefe  fepta  are 
not  of  an  equal  breadth  ;  that  the  interftices  between 
them  are  in  fome  meafure  triangular  ;  and  that  the  ex- 
tent of  the  fmall  tubes,  which  lie  therein,  muft  be  very 
confiderable.  They  have  been  reckoned  to  amount  to 
many  yards,  by  taking  the  fum  of  all  their  feveral  por- 
tions ;  and  they  may  be  eafily  unfolded  by  a  long  ma- 
ceration, which  deftroys  the  delicate  fubftance  by  which 
all  their  folds  and  convolutions  are  connefted  and  tied 
down. 

All  thefe  fmall  canals  "are  colkaed  into  bundles  above 
twenty  in  number,  divided  by  diftinft  cells  or  Pa'"^^^'^."^^^ 
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^  which  defcend  from  the  tunica  albuginea,  to  condu£l 
the  arteries  and  veins.    In  each  of  thefe  cells  there  is  a 
feminiferous  duft  to  convey  the  fecreted  humour  from 
the  tefticle.    The  dufts  form  a  net-work,  adhering  to 
the  furface  of  the  albuginea,  and  forming  inofciilations 
one  with  another.    From  the  faid  net,  in  the  upper 
part  of  the  tefticle,  afcend  ten  or  twelve  duels  ;  which 
being  contorted  together  into  folds,  form  as  many  vaf- 
cular  cones,  that  are  joined  together  by  an  intermediate 
cellular  fubftance  ;  and,  lying  incumbent  one  upon  ano- 
ther, there  form  the  epidydimis,  which  goes  round  the 
-outer  and  pofterior  margin  of  the  tefticle,  to  which  it 
adheres  by  its  thicker  head,  joined  with  a  good  deal  of 
cellular  fubftance :  While  in  its  lower,  middle,  and 
more  flender  part,  it  adheres  in  fome  meafure,  and  is 
in  part  free  ;  in  fuch  a  manner  that  it  intercepts  a  fort 
of  impervious  bag  betwixt  itfelf  and  the  tefticle.  The 
vafcular  cones,  at  the  upper  part  of  the  epidydimis,  by 
degrees  uniting,  form  at  length  one  duel ;  which  growS 
larger  as  it  defcends,  being  largeft  at  the  bottom  of  the 
tefticle  ;  from  whence  again  afcending  along  the  pofte- 
rior face  of  the  tefticle,  in  a  diredlion  contrary  to  it- 
felf, it  by  degrees  fpreads  open  its  fpiral  convolutions, 
and  comes  out  much  larger,  under  the  name  of  vas  ds- ' 
ferens." 

Epidydimis.  The  epidydimus  thus  formed,  may  be 
reckoned  a  production  of  the  tefticle,  or  a  kind  of  te- 
ftes  acceflbrius;  and  it  refembles  in  fome  meafure  an 
arch  fupported  by  its  centre  or  frame.  It  is  more  con- 
trafled  at  the  middle  thail  at  the  extremities,  by  which 
it  is  clofely  united  to  thofe  of  the  tefticle. 

Between  its  extremities  it  does  not  immediately 
touch  the  tefticle  ;  but  is  only  loofely  conneded  to  it  by 
the  duplicature  of  a  very  fine  and  almoft  tranfparent 
membrane,  as  by  a  kind  of  ligament.  This  membrane 
IS  the  contmuation  and  duplicature  of  the  tunica  albu- 
gmea,  or  proper  coat  of  the  tefticle  J  which  having  ftip- 

plied 
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piled  the  place  of  a  ligament  to  the  epidydimis,  after- 
wards invefts  it. 

The  epidydimis  is  flat,  a  little  concave  on  the  under 
lide  or  that  next  the  tefticle,  irregularly  convex  on  the 
upper  fide  or  that  turned  from  the  tefticle  :  and  thefe 
two  fides  are  diftinguiflied  by  two  angular  edges ;  by 
the  innermoft  of  which  it  is  connefted  to  the  tefticle  in 
the  manner  already  faid,  but  the  outer  edge  and  flat 
fide  are  loofe  and  free. 

The  anterior  extremity  or  head  of  the  epidydimis 
arlfes  from  the  tefticle  ;  and  the  pofterior  extremity  or 
tail,  which  likewife  adheres  very  clofely  to  it,  is  incur- 
vated  from  behind,  forward  and  a  little  upward,  and 
contrafting  by  degrees  forms  a'particular  canal,  termed 
-vas  deferens  ;  which  fliall  be  defcribed  after  the  fcro- 
tum.  By  this  defcrlption  of  the  extremities  and  edges 
of  the  epidydimis,  I  demonftrated,  many  years  ago, 
a  method  to  difcover  whether  a  tefticle,  viewed  extra 
litum,  belongs  to  the  right  or  left  fide. 

Scrotu7n.  The  fcrotum  is  the  cutaneous  covering  of 
the  teftes.  Outwardly,  it  is  a  bag  common  to  both, 
formed  by  a  continuation  of  the  fldn  of  the  neighbour- 
ing parts,  and  commonly  very  uneven,  having  a  great 
number  of  rugae  on  its  outer  furface.  Interiorly,  it  is 
flefhy,  and  forms  a  mufcular  capfula  for  each  tefticle, 
texvL-\e&  dartos . 

The  exterior  or  cutaneous  portion  of  the  fcrotum  is 
nearly  of  the  fame  ftrudure  with  the  fkin  in  general, 
of  which  it  is  a  continuation  ;  only  it  is  fomething  finer, 
and  it  is  likewife  plentifully  ftored  with  febaceous  glands 
and  bulbs  of  roots  of  hairs. 

Though  it  is  a  common  covering  for  both  tefticles, 
it  is  neverthelefs  diftinguiflied  into  two  lateral  parts  by 
a  fuperficial  and  uneven  prominent  line,  which  appears 
like  a  kind  of  future,  and  from  thence  has  been  termed 
raphe. 

This  line  is  a  continuation  of  that  which  divides,  in 
the  fame  manner,  the  cutaneous  covering  of  the  penis ; 

and 
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and  it  is  continued  through  the  perinseum,  which  it  di- 
vides likewife  all  the  way  to  the  anus.  It  is  only  fuper- 
ficial,  and  does  not  appear  on  the  infide  of  the  fkin. 

The  inner  furface  of  this  cutaneous  bag  is  lined  by  a 
very  thin  cellular  membrane,  through  which  the  bulbs 
and  glands  appear  very  diftinftly  when  we  view  its  in- 
fide. The  rugse  of  the  fcrotum  are  in  the  natural  ftate 
commonly  a  mark  of  health,  and  then  its  fize  is  not  very 
large.  It  increafes  in  fize,  chiefly  according  to  its 
length  ;  and  then  the  rugse  difappear  more  or  lefs,  ac- 
cording to  the  degrees  of  the  preternatural  ftate  or  in- 
difpofition. 

The  dartos  of  the  fcrotum  has  been  looked  upon  as  a 
true  cutaneous  mufcle  ;  "  but  is  chiefly  a  cellular  fub- 
ftance  condenfed,  with  a  great  number  of  blood- 
veflTels  entering  into  its  compolition,  but  without  fat.** 
This  fubfliance  is  thin  ;  and  by  the  difpofition  of  its 
fibres,  forms  a  bag  with  two  cavities,  or  two  fmall  bags 
joined  laterally  to  each  other,  and  contained  within  the 
cutaneous  portion. 

The  lateral  parts  of  thefe  two  bags,  which  are  turned 
from  each  other,  are  longer  than  thofe  which  afe  joined 
together ;  and  by  this  union  a  feptum  is  formed  be- 
tween the  teftes,  which  may  be  called  mediajlinum 
fcrot'i. 

The  raphe  or  future  already  mentioned,  adheres  to 
the  edge  of  this  feptum,  and  thereby  braces  down  the 
middle  of  the  cutaneous  portion ;  which  from  thence 
appears  to  have  in  part  two  cavities  ;  and  this  was  per- 
haps what  gave  occafion  to  make  the  French  word  for 
the  fcrotum  to  be  in  the  plural  number.  The  other 
edge  of  the  feptum  adheres  to  the  urethra. 

The  «  dartos  has  a  ftrifl  connexion  with  the  reft  of 
the  cellular  fubftance,"  efpecially  at  the  upper  part  be- 
low the  groin,  where  its  anterior  and  external  lateral 
portions  terminate  by  a  kind  of  tendinous  or  ligamen- 
tary  expanfion,  which  is  ftrongly  united  to  the  internal 
cellular  membrane.  I  have  often  iliown  this  as  a  par- 
ticular 
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ticular  fafcia  lata,  which  gives  infertion  to  the  portions 
of  the  dartos  juft  mentioned,  and  as  a  broad  frsenum 
which  keeps  the  liime  portions  together. 

The  aponeurotic  or  iigamentary  expanfion  of  the  dar- 
tos is  fixed  in  the  ramus  of  the  os  pubis,  between  the 
inufculus  triceps  and  the  origin  of  the  corpus  caverno- 
fum  of  the  fame  fide,  which  fliall  be  defcribed  here, 
after,  all  the  way  to  the  lower  part  of  the  fymphyfis  of 
thefe  bones.  The  internal  portion  of  thefe  mufcular 
bags,  or  that  which  forms  the  feptum  fcroti,  is  fixed 
to  the  urethra  by  means,  of  a  communication  between 
the  fame  Iigamentary  expanfion ;  and  another,  which 
fhall  be  explained  in  its  proper  place. 

Vafa  deferent'ia.  The  vafa  deferentia  are  two  white 
folid  flatted  tubes ;  one  lying  on  the  right  fide,  the 
other  on  the  left.  From  the  epidydimis,  of  which  they 
are  continuations,  as  has  been  already  faid,  each  of 
them  runs  up  in  the  celhilar  vagina  of  the  fperraatic  vef-' 
fels,  as  high  as  the  openings  in  the  abdominal  mufcles  ; 
the  blood-vefTels  lying  forward,  and  the  vas  deferens 
behind  them. 

This  fafciculus  thus  formed,  by  the  blood-veifels,  vas 
deferens,  and  their  common  covering,  is  termed  the 
fpermatic  rope.  The  covering  is  fmoother  on  ,the  outer 
than  on  the  inner  fide  ;  and  for  that  reafon  it  has  been 
looked  upon  as  a  vagina ;  the  internal  fubftance  of 
•which  is  moft  cellular,  and  connefts  all  the  velfels  to- 
gether, while  the  external  forms  a  covering  to  inveft 
them. 

The  vas  deferens  having  reached  the  membranous 
lamina  of  the  peritoneum,  where  that  lamina  runs  over 
the  orifice  of  the  vagina,  feparates  from  the  blood-vef- 
fels,  and  runs  backward,  in  form  of  an  arch,  in  the  cel- 
lular fubftance  of  the  peritonzeum,  as  far  as  the  neareft 
fide  of  the  bladder. 

It  paifes  afterwards  behind  the  body  of  the  bladder, 
to  which  it  adheres  very  clofely,  as  alfo  to  the  lamina 
of  the  peritonieuni  which  covers  it,  and  then  continues 
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its  arched  courfe  towards  the  aeck  of  the  bladder,  where 
both  vafa  defercntia  meet,  and  their  arches  termi- 
nate. 

In  this  courfe,  the  vas  deferens  paffes  behind  and 
croffes  the  neighbouring  umbilical  artery ;  crofliss  the 
fextremity  of  the  ureter  of  the  fame  fide,  in  its  paflage 
between  that  extremity  and  the  bladder;  and  having 
got  l't:hind  the  bladder,  it  meets  the  vas  deferens  of 
the  other  fide  between  the  infertions  of  the  ureters, 
and  they  run  down  together  to  the  neck  of  the  bladder. 

This  canal,  which  at  the  origin  of  the  epidydimis  is 
pretty  large  and  plaited,  becomes  immediately  after- 
Ward  fmaller  and  fmoother,  and  continues  in  that  form 
till  it  gets  behind  the  bladder, ~  where  it  begins  again  to 
be  larger  and  more  uneven. 

It  arifes  from  the  angular  portion  or  pofterior  extre- 
mity of  the  epidydimis ;  and  from  thence  runs  forwards 
in  a  very  oblique  courfe,  on  the  poflerior  half  of  the 
epidydimis,  where  it  is  a  little  incurvated  as  it  joins 
the  back  fide  of  the  fpermatic  veflels. 

The  texture  of  the  fmooth  portion  of  this  canal  is 
Very  folid,  and  in  a  manner  cartilaginous,  efpecially 
iiear  the  furface  of  its  cavity  ;  which,  though  very  nari 
row,  is  (till  kept  open  by  means  of  the  folidity  and 
thicknefs  of  its  fides. 

The  cavity  of  the  vas  deferens  is  cylindrical,  though 
the  whole  tube  is  flat,  and  its  external  circumference 
oval,  as  may  be  feen  by  cutting  it  tranfverfejy ;  and 
the  cavity  enlarges  as  it  paflfes  behind  the  bladder.  The 
termination  of  thefe  canals  muft  be  referred  to  the  hi- 
ftory  of  the  urethra. 

Coats  of  the  teflcs.  The  particular  coverings  of  the 
tefles  are  commonly  called  coats;  and  they  are  rec- 
koned to  be  three  in  number,  the  tuhica  mufculofa 
named  cremajler,  vaginalis,  and  albuginea.  The  firft 
two  are  common  to  each  tefticle,  and  to  the  fpermatic 
rope  that  belongs  toitj  and  the  third  is  peculiar  to  the 
tefticle  alone. 
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The  tunica  vaginalis  is  the  mofl:  confiderable  of  the 
three,  and  muft  be  defcribed  firll,  in  order  to  conceive 
the  (Iruclure  and  connexion  of  the  creinafter,  which  is 
very  improperly  called  a  coat.  The  albugineahas  been 
already  defcribed  with  the  teftes. 

The  tunica  vaginalis  is  a  continuation  of  the  vagina 
of  the  fpermatic  rope,  which,  as  it  approaches  the  te- 
fticle,  is  gradually  dilated,  and  forms  two  capful  -,  one 
contained  within  the  other,  the  external  being  the 
longeft  and  broadeft  at  bottom  j  fo  that  there  is  a  Void 
fpace  tbere  left  between  them,  in  which  the  tefticle  is 
lodged. 

1  his  flrufture  may  likewife  be  explained  in  the  fol- 
lowing manner.  The  vagina  having  reached  as  low  as 
the  tefticle,  is  divided  into  two  laminse  j  the  innermoft 
of  which  is  the  bottom  of  the  vagina,  and  the  outer- 
moft  is  expanded  round  the  tefticle,  and  gives  it  a  coat^ 
called  vaginalis,  from  the  Latin  vi^ord  vagina.  The 
ancients  termed  it  likewife  elytroidesy  ixovrx  a  Greek 
word  that  fignifies  the  fame  thing. 

The  inner  furface  of  this  coat  is  lined  by  a  fine  mem- 
^  brane,  which  ftrengthens  the  bottom  of  the  vagina,  and 
forms  a  kind  of  diaphragm  ;  which  prevents  all  com- 
munication between  the  vagina  of  the  fpermatic  rope 
and  the  tunica  vaginaUs  of  the  tefticle. 

Cremafler.  The  creraafter,  improperly  termed  a  coat^ 
is  a  thin  mufcle  or  flefliy  plane,  which  runs  down 
round  the  vagina  of  the  fpermatic  rope,  and  terminate? 
in  the  tunica  vaginalis  of  the  tefticle. 

It  furrounds  almoft  the  whole  vagina  ;  and  afterwards 
expands  itfelf  on  the  upper  and  external  part  of  the  tu- 
nica vaginalis,  in  which  it  is  inferted  and  loft. 

It  ariies  partly  from  the  ligamentum  Fallopii,  but 
chiefly  from  the  lower  edge  of  the  internal  oblique  muf- 
cle of  the  abdomen. 

It  is  covered  by  a  very  fine  cellular  membrane,  de- 
tached from  the  outfide  of  the  aponeurofis  of  the  obli- 
quus  externus,  round  the  opening  commonly  called 
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thp  ring.    This  membrane  is  loft  in  the  cellular  fab* 

ftance  of  the  infide  of  the  dartos. 

From  all  this  we  fee,  that  the  cremafter  is  rather  a 

mufcle  of  the  tunica  vaginalis  than  a  particular  coat. 

Thofe  among  the  ancients  who  believed  it  to  be  a  coat, 

called  it  tunica  eryfhroides,  from  a  Greek  word  which. 

fignifies  red ;  but  this  mufcle  is  not  always  red,  neither 

is  that  colour  elfentially  necelTary  to  a  flefhy  fubftance. 
Corpora  cavernofa.  The  corpora  cavernofa  are  two  li- 

gamentary  and  very  limber  tubes,  united  laterally  to 

each  other  through  the  greateft  part  of  their  length, 
and  folid  at  their  two  extremities;  two  of  which  are  con- 

nefted  together,  and  rounded  like  the  end  of  a  finger  ; 
the  other  two  divaricate,  like  the  branches  of  the 

Greek  T  J  and,  diminifliing  gradually  in  fize  after  the 
divarication,  terminate  in  an  oblique  point.  Thefe 
divaricated  and  pointed  extremities  m.ay  be  called  the 
roots,  and  the  round  extremities  the  heads. 

Thefe  two  bodies  are  almoft  cylindrical,  being  round, 
and  of  an  equal  diameter  from  the  roots  to  the  heads, 
where  they  are  in  fome  meafure  conical.  The  liga*. 
mentary  fubftance  of  their  fides  is  elaftic,  and  compo- 
fed  of  fine  clofe  fibres ;  which  are  partly  tranfverfe,  and 
partly  more  or  lefs  oblique. 

The  cavity  of  thefe  ligamentary  tubes  is  entirely  fill- 
ed by  a  ftrong  cellular  or  cavernous  fubftance,  which 
does  not  feem  to  be  a  continuation  of  the  fubftance  of 
the  fides.  Thefe  cells  communicate  with  each  other, 
and  are  always  more  or  lefs  full  of  blood,  refembling 
pretty  much  the  cellular  fubftance  of  the  fpleen,  only 
with  this  difference,  that  the  fides  of  the  cells  are 
thicker  in  thefe  cavernous  bodies,'  and  without  any  ad- 
ditional fubftance. 

By  the  union  of  the  two  corpora  cavernofa,  two  ex- 
ternal grooves  are  formed  ;  one  on  the  upper  fide,  the 
other  on  the  lower*  The  lower  groove  is  fomething 
broader  than  the  upper ;  and  it  is  filled  through  its 
v/hole  length  by  a  third  tube,  narrower  than  the  cor- 
S  ^2  pora 
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pora  cavernofa,  called  the  urethra;  which  fhallbepre- 
iently  defcribed. 

The  roots  of  the  corpora  cavernofa  are  fixed,  each 
to  the  edge  of  the  fmalt  ramus  of  the  ifchium  and  03 
pubis.    They  meet  at  the  fymphyfis  of  the  ofla  pubis, 
where  each  of  them  becomes  a  cylindrical  tube,  and 
unites  with  the  other  in  the  manner  already  faid. 

^  The  heads  or  rounded  extremities  join  the  bafis  of  a 
diftinft  body,  called  the  glans,  which  is  an  expanfion' 
of  the  urethra,  and  clofely  united  to  it  in  the  manner 
that  fhall  be  explained  hereafter. 

By  the  union  of  the  corpora  cavernofa  from  their 
roots  to  their  round  extremities  or  heads,  a  particular 
feptum  is  formed  by  the  tranfverfe  fibres  of  both.  Be- 
t-ween  the  fibres  of  this  feptum  feveral  fmall  void  fpaces 
are  left,  by  which  the  corpora  cavernofa  communicate 
with  each  other  ;  and  therefore,  by  blowing  into  one 
of  them,  we  prefently  inflate  the  other.  Toward  the 
lounded  extremities,  the  feptum  diminilhes  every  way. 

Urethra.-  The  urethr^  is  the  third  fpongy  tube  which 
compofes  the  penis  ;  and  it  adheres  to  the  corpora  ca- 
vernofa, through  the  whole  length  of  the  inferior  groove 
formed  by  their  union.  It  differs  from  the  other  two;, 
both  as  it  is  narrower,  and  as  it  forms  a  true  hollow 
<:anal.  Its  fubftance  is  fpongy  or  cavernous,  except  a 
fmall  portion  next  the  bladder  j  and  its  inner  and  outer 
furfaces  are  membranous. 

It  is  at  firft  no  more  than  a  membranous  canal  con^ 
tinued  from  the  anterior  opening  of  the  bladder,  at  the 
place  called,  the  neckoixhe  bladder,  which  is  a  name 
that  would  be  more  proper  for  this  portion  of  the 
urethra. 

About  a  finger's  breadth  and  an  half  from  its  origin, 
k  joins  a  cavernous  fubftance  like  that  of  the  two  other 
tubes,  only  fmaller,  which  furrounds  it  through  the 
whole  extent  of  the  inferior  groove  of  the  corpora  ca- 
vernofa. 

But  before  this  fpongy  fubftaiice  begins  to  furrouad 
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the  urethra.  It  forms  a  diftinfl  oblong  body,  like  a 
pear  or  onion,  which  is  connefted  only  to  the  lower 
convex  fide  of  the  canal ;  and  afterwards  being  fplit  on 
each  fide,  invcfts  it  quite  round.  This  body  is  called 
the  bulb  of  the  urethra,  being  larger  than  any  other 
part  of  that  canal,  and  divided  interiorly  by  a  very  fine 
membranous  feptum  into  two  lateral  parts  ;  and  there^ 
fore,  when  it  is  inflated,  it  appears  to  be  double,  or  withi 
two  heads, 

Proflata.  The  firfl:  portion  of  the  urethra,  or  that 
which  is  not  covered  by  the  cavernous  fubllance,  and 
which  from  the  bladder  to  the  bulb  is  only  a  membra- 
nous canal,  is  fuftained  by  a  large  folid  whitifn  mafs,  of 
tlie  figure  of  a  chefnut,  and  fituated  between  the  blad- 
der and  the  bulb  of  the  urethra;  it.s  bafis  being  toward 
the  bladder,  the  apex  or  point  toward  the  urethra,  and 
the  fides  lying  upward  and  downward; 

This  body  is  termed  the  frofiafes,  from  a  Greek 
word  that  exprelfes  its  fituation  before  the  veficulse  fe- 
niinales,  and  implies  a  plurality,  becaufe  it  appears  to 
be  divided  into  two  lateral  lobes  by  a  hollow  groove^ 
which  runs  through  its  upper  fide  from  the  bafis  to  the 
apex.  The  firfl;  portion  of  the  urethra  lies  in  this 
groove,  adhering  very  clofely  to  the  proftates  which. ' 
furround  it; 

The  body  of  the  proftates  lies  on  the  inteftinum  rec- 
tum, and  the  apex  is  under  the  internal  labium  of  the 
cartilaginous  arch  of  the  ofla  pubis.  The  inner  fub- 
ftance  is  fpongy,  but  very  compaci: ;  and  in  each  lobe 
there  are  feveral  foUiculi,  which  open  into  the  firfl:  por- 
tion of  the  urethra,  toward  the  bottom  of  the  groove, 
as  we  fliall  fee  hereafter.  The  fmall  portion  of  the  ure- 
thra, between  the  apex  of  the  .proftates  and  the  bulb, 
perforates  the  interofl'eous  ligament  of  the  o^x  pubis, 
formerly  defcribed.  This  portion  is  very  fhort,  its 
length  being  no  more  than  what  is  fufficient  to  pafs 
through  the  hole  in  the  ligament  j  the  :backfide  of 
Winch  conicquently  touches  the  ,apex  of  the  proftates, 
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and  its  forefide  the  bulb  of  the  urethra.    This  portion  ' 
'  might  be  called  the  neck  of  the  urethra,  and  that  vvhiclr 
hes  between  the  body  of  the  bladder  and  the  proftates 
might  be  called  the  neck  of  the  bladder. 

Gla7is,  The  fpongy  fubftance  of  the  urethra  having 
reached  the  e:stremity  of  the  corpora  cavcrnofa,  forms 
a  large  head  called  the  glans,  which  crowns  the  three 
fpongy  pillars  ;  with  -this  difference,  however,  that  it 
is  a  continuation  of  the  fpongy  fubftance  of  the  ure, 
thra,  and  only  adheres  to  the  extremity  of  the  corpora 
cavcrnofa,  without  any  direfl:  communication. 

It  is  for  this  reafon,  that  if  we  blow  into  the  fpongy 
fubftance  of  the  urethra,  the  glans  is  prefently  inflated, 
and  no  air  pafles  into  the  corpora  cavernofa:  but  when 
we  blow  into  one  of  thefe  bodies,  the  air  paffes  imme- 
diately into  the  other,  the  urethra  and  glans  remaining 
as  they  were, 

The  figure  of  the  glans  is  that  of  a  rounded  cone,  a 
little  flattened  at  the  lowei-  part,  and  with  an  oblique 
prominent  bafis  ;  the  circumference  of  which  is  fome- 
thing  greater  than  that  of  the  corpora  cavernofa. 

The  fpongy  fubftance  of  the  glans  is  thick  and  unn 
form  next  the  corpora  cavernofa  ;  but  next  the  urethra 
it  is  perforated  by  a  continuation  of  that  canal,  and  is 
there  no  thicker  than  the  urethra  before  the  formation 
of  the  glans. 

Therefore  the  canal  of  the  urethra  does  not  lie  in 
the  middle  of  the  glans ;  but  continues  its  direft  courfe 
through  the  lower  flat  fide  of  it,  all  the  way  to  the  ex- 
tremity, where  it  terminates  by  an  oblong  orifice. 

All  the  convex  furface  of  the  glans  is  covered  by  ^ 
fine  villous!  fubftance,  and  that  again  by  a  fine  mem- 
brane, refembling  tlie  red  part  of  the  lips.  The  cir- 
cumference of  the  bafis  of  the  glans  has  a  double  row 
of  fmall  papillae,  which  may  be  reckoned  febaceoiis 
glands,-  from  which  a  thick  matter  is  difcharged. 

Canincula.  We  have  feveral  things  to  take  notice  of 
in  the  cavity  of  the  urethra.    At  the  bottom  of  the  ca- 
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vity  of  the  firft  portion,  or  that  which  Hes  within  the 
'  proftates,  there  is  a  fmall  oblong  oval  eminence,  pretty 
i  large  on  the  back  part,  and  terminating  forward  in  a 
I  point,  called  caruncula,  or  venimontanum.    The  large 
\  portion  of  it  is.  commonly  perforated  by  two  holes, 
;  fometimes  only  by  one,  and  very  feldom  by  three  ;  and 
thcfe  are  the  excretory  orifices  of  the  veficula;  femina- 
ies ;  of  which  hereafter.    Each  orifice  has  a  fmall  thin 
membranous  border,  which  may  ferve  for  valves  to  the 
excretory  du£ts  of  the  veficuiiE. 

On  each  fide  of  the  large  portion  of  the  caruncula, 
there  are  five  or  fix  holes  ranked  in  form  of  a  crefcent 
round  its  lateral  parts,  which  are  the  orifices  of  the  ex-  ^ 
cretory  dufts  of  the  proftates  that  come  from  the  folli- 
culi  already  mentioned,  and  run  in  an  oblique  co.urfe 
,  to  the  orifices,  in  a  kind  of  membranous  duplicature. 
Veficulie feminales.  The  v.eficulse  feminales  are  foft 
whitifh  knotted  bodies,  about  three  or  four  fingers 
breadth  in  length,  one  in  breadth,  and  about  three 
times  as  broad  as  thick,  fituated  obliquely  between  the 
reclum  and  l-^wer  part  of  the  bladder,  in  fuch  a  man- 
ner, as  that  their  fuperior  extremities  are  at  a  diftance 
from  each  other,  and  their  lower  extremities  united  be- 
tween thofe  of  the  vafa  deferentia,  of  which  they  imitate 
both  the  obliquity  and  the  incurvation. 

They  are  irregularly  round  on  the  upper  part,  and 
their  breadth  decreafes  gradually  from  thence.  By  the 
union  of  their  lower  extremities  they  form  a  kind  of 
fork,  the  branches  of  which  are  broad,  and  bent  like 
rams  horns.  Thefe  extremities  are  very  narrow,  and 
form  a  fmall  neck,  which  runs  behind  the  bladder  to- 
ward its  orifice,  and  continues  its  courfe  in  the  groove 
of  the  proftates,  through  the  fubftance  of  the  conti- 
guous portion  of  the  urethra,  till  its  extremities  pierce 
the  caruncula  in  the  manner  already  faid. 

The  inner  fubftance  of  the  veficulge  is  plaited,  and 
in  a  manner  diftinguiflied  into  feveral  capfuias  by  con- 
lotted  folds.    Their  external  furface  is  covered  by  a 
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fine  membrane,  which  ferves  for  a  border  and  frjenuni 
to  the  folds,  and  is  a  true  continuation  of  the  cellular 
fubftance  of  the  peritoneum.  The  veficuliE  may  eafily 
be  unfolded,  and  all  their  contortions  flraightened ; 
and  by  this  means  they  become  much  longer  than  iix 
their  natural  flate. 

Their  inner  furface  is  villous  and  glandular,  and 
continually  furniflies  a  particular  fluid]  which  exalts^ 
refines,  and  perfeds  the  femen,  which  they  receive 
from  the  vafa  deferentia,  and  of  which  they  are  the  re-, 
fervatories  for  a  certain  time. 

The  paflage  of  the  vafa  deferentia  into  the  veficulce,^ 
is  very  particular.  I  have  already  obferved,  that  thefe 
canals  are  incurvated  behind  the  bladder,  and  that  their 
contracted  extremities  unite  at  that  place.  They  unite 
in  an  angle,  and  run  between  the  contiguous  extremi- 
ties of  the  veficulse ;  and  this  union  is  fo  clofe,  that  the 
adhering  portions  feem  to  form  only  one  middle  fep- 
turn,  between  two  fmall  tubes  ;  each  of  which  is  form- 
ed, partly  by  the  extremity  of  one  vas  deferens,  and 
partly  by  that  of  the  neighbouring,  veficula. 

'i'his  lateral  union  of  the  extremities  of  the  vas  de-. 
ferens,  and  veficula  feminalis  on  each  fide,  forms  like- 
wife  a  kind  of  lliort  feptum,  which  terminates  in  a  cref-. 
cent,  like  a  fmall  femilunar  valve ;  and  the  extremity, 
of  the  vas  deferens  is  narrower  than  that  ol  the  veficula. 
By  this  mechanifm,  the  fluid  contained  in  each  vas: 
deferens  has  liberty  to  enter  the  contiguous  veficula  ; 
but  that  contained  in  the  veficula  cannot  return  into; 
the  other  canal. 

If  we  blow  into  one  of  the  vafa  deferentia,  after  ha- 
ving comprelTed  the  urethra,  the  air  inflates  the  conti- 
guous veficula  feminalis,  and  the  bladder  of  urine, 
without  pafling  into  the  veficula  or  canal  of  the  other 
fide,  except  we  blow  with  too  great  violence. 

Afterwards  the  two  fmall  tubes,  formed  each  by  the- 
extremitles  of  the  vas  deferens  and  veficula,  run  in  be-; 
tween  the  bafis  of  the  profl;ates  and  canal  of  the  urethra; 
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and  perforating  the  fides  of  that  canal  obliquely,  they 
terminate  in  the  caruncula  in  the  manner  already  faid. 

Lacuna  of  the  xuethra.  The  infide  of  the  canal  of  the 
urethra  is  lined  by  a  fine  membrane,  full  of  capillary 
blood-veffels ;  and  its  furface  is  perforated  by  a  great 
number  of  oblong  holes,  or  fmall  luounse  of  different 
fizes,  the  largeft:  lying  near  the  glands. 

Thefe  lacuna  or  orifices  of  the  excretory  dufts  oT 
the  fame  number  of  fmall  glands,  are  difperfed  through 
the  fubftance  of  the  urethra:  which  duds  run  for 
fome  way  in  the  fpongy  fubftance  along  the  convex  fide 
of  the  internal  membrane  of  the  urethra,  and  open 
obliquely  from  behind  forward  into  the  great  canal. 
1  he  edges  of  the  lacunas  are  femilunar,  or  like  a  cref- 
cent,  becaufe  of  the  obliquity  of  their  opening. 

Anti-proflat(Z.  A  little  way  from  the  beginning  of  the 
cellular  fubftance  of  the  urethra,  we  meet  with  two  la- 
cunas more  confiderable  than  the  reft,  and  their  duels 
are  very  long.  Thefe  lacunas  and  dufts  lead  to  two 
glandular  bodies,  fituated  on  the  two  convex  fides  of 
the  fpongy  fubftance  of  the  urethra  near  the  bulb. 
Each  of  them  is  about  the  fize  of  a  cherry-ftone  ;  but 
they  are  oblong  and  flat,  and  covered  entirely  by  the 
mufcles  called  acceleratores ;  of  which  hereafter.  Thefe 
two  bodies  are  commonly  called  projlatce  inferiores ;  but 
if  their  fituation  be  carefully  examined,  they  will  be 
found  to  be  higher  than  the  true  proflates.  There  is  a 
third  body  of  the  fame  kind  fituated  more  anteriorly. 

Orifice  of  the  urethra.  The  cavity  of  the  urethra  re- 
femblcs  nearly  that  of  a  fmall  writing-pen.  It  is  not 
every  where  round,  and  towards  the  glans  becomes 
iDroader  and  flatter  on  each  fide,  efpecially  in  the  glans 
itfelf,  where  there  is  a  kind  of  oval  or  navicular  fof- 
lula. 

1  his  canal  terminates  at  the  extremity  of  the  glans 
by  a  narrow  oblong  orifice  or  fiffure,  which  is  much 
Jefs  than  the  reft  of  the  cavity.  The  commiffures  of 
Tfus  Imall  fiffure  are  turned,  one  toward  the  convex, 
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the  other  toward  the  flat  fide  of  the  glans  ;  and  the  la- 
bia  of  the  fiifure  are  its  lateral  parts  j  and  it  feems  to 
be  furrounded  by  flefliy  fibres. 

The  common  integuments.  The  integuments  which  co- 
ver all  thefe  pares  are  three  or  four  in  number.  The 
firft  is  the  {kin  with  the  cuticula ;  the  fccond  is  the 
common  cellular  membrane,  which  in  this  place  fcl- 
dom  contains  any  fat ;  the  third  is  termed  nervous  ;  and 
the  fourth  is  a  particular  cellular  membrane,  which  is 
not  always  to  be  found. 

.  Praputium.  The  firfi:  of  thefe  integuments,  the  fkin, 
is  a  continuation  of  that  of  the  pubes  and  fcrotum  j  and 
it  adheres  to  the  fecond  all  the  way  to  the  bafis  ot  the 
gland,  where  that  fecond  integument  ends.  The  reft 
of  the  cutaneous  integument  covers  the  glans  without 
adhefion,  and  terminates  by  an  opening.  This  portion 
is  named  praputlu?n  ;  and  along  the  whole  lower  or  back 
fide,  both  of  the  whole  integument  in  general,  and  of 
the  prffiputium  in  particular,  there  runs  a  fine  future, 
which  is  a  continuation  of  the  raphe  of  the  perinseum 
and  fcrotum. 

The  inner  furfaceof  the  prseputlum  is  lined  with  a  fine 
membrane  from  the  opening  all  the  way  behind  the  ba^ 
fis  of  the  glans,  and  the  fame  membrane  is  folded  from 
behind,  forward,  round  the  glans,  forming  the  proper 
integument  thereof,  and  covering  very  clofely  its  whole 
villous  furface,  as  far  as  the  orifice  of  the  urethra,  where 
it  joins  the  membrane  which  hnes  the  infide  of  that 
canal. 

This  proper  membrane  of  the  glands,  and  internal 
membrane  of  the  prsputium,  form  conjointly  along 
the  fiat  part  of  the  glans,  from  its  bafis  to  the  orifice 
of  the  urethra,  a  membranous  duplicature,  which  like 
a  feptum  or  mediafdnum  divides  this  part  into  two  la- 
teral portions,  and  limits  the  motions  of  the  praspu- 
tium  ;  for  which  reafon  it  is  called  franumpraput  'ii. 

The  furface  of  the  internal  membrane  ol  the  pra;pu- 
tium  difcharges  a  fluid  which  prevents  it  from  adhering 
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to  the  elans,  and  perhaps  ferves  likewife  to  dilute  that 
which  is  colleaed  at  the  bafis  of  the  glans,  from  the 
dandul^e  febacese,  already  mentioned. 

The  fecond  common  integument  of  thefe  parts,  is 
nearly  the  fame  with  what  is  every  where  found  under 
the  fkin,  except  that  it  is  not  filled  with  fat,  and  that  ic 
is  more  fibrous  than  cellular,  and  a  little  loofe.  It  ac- 
companies the  fliin  to  the  bafis  of  the  glans,  as  has  been 
already  obferved.  . 

L'jgamaitim  fufpenfonum.  The  third  common  inte- 
gument, improperly  called  tunica  nervofa,  is  of:  a  firm, 
claftic,  ligamentary  fubftance,  and  its  fibres  are  fome- 
times  of  a  yellowifh  colour.  It  inverts  the  corpora  ca- 
vernofa  and  urethra  from  the  glans  to  the  fymphyfis  of 
the  offa  pubis  ;  and  at  fome  diftance  from  thefe  bones, 
it  forms  on  the  fuperior  groove  of  the  corporapcaver- 
nofa  a  clofe  duplicature  ;  and  by  this  dupflicature,  a  flat 
broad  ligament  which  runs  diredlly  upward,  and  is  in- 
ferted  in  the  forement'ioned  fymphyfis,  as  far  as  the 
tendinous  bafis  of  the  raufculi  pyramidales  of  the  ab- 
domen. 

This  ligament  has  been  called  ligamejitum  elajlicum^ 
becaufe  it  yields  and  recovers  itfelt ;  and  fufpmforium, 
becaufe  itfufpends  thefe  parts,  by  means  of  its  infertion. 
in  the  fymphyfis.  It  fends  off  a  detachment  or  ala  to- 
ward each  fide,  one  edge  of  which  is  fixed  between 
the  mufculus  triceps  and"  the  corpus  cavernofum,  and 
forms  the  ligamentary  expanfion  in  which  the  dartos  is 
inferted,  as  has  been  already  faid.  It  feems  likewife  to 
fend  down  another  elongation  diredly  to  the  perinseuni 
and  anus. 

The  fourth  integument  of  thefe  parts  is  the  tunica 
cellulofa  of  M.  Ruyfch,  which  immediately  furrounds 
the  corpora  cavernofa  and  urethra,  lying  between  thefe 
and  the  third  integument,  from  which  it  feems  to  be 
diftinguifhed  only  by  the  clofenefs  and  finenefs  of  its 
texture  ;  and  it  is  fometimes  hardly  perceivable. 

The  viufcks.    Several  mufcles  are  inferted  in  the 
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parts  which  we  have  jufl:  defcribed.  They  may  be  rec, 
koned  to  be  fix  in  number,  two  for  the  corpora  ca- 
vernofa,  two  for  the  urethra,  and  two  common  mufcles 
called  tranfverfales. 

The  firft  two  mufcles  are  commonly  termed  eredores^ 
but  might  be  more  properly  named  ifcbio-cavernoft. 
The  next  two  are  called  acceleratores,  but  the  name  of 
bulbo-cavernofi  w^ould  better  agree  to.  them.  It  may  be 
obferved,  that  the  names  taken  from  the  fuppofed  ufes 
are  very  equivocal. 

The  mufculi  ifchio-cavernofi  lie  along  the  roots  of 
the  corpora  cavernofa  ;  each  of  them  being  fixed  by  one 
extremity  very  obliquely,  in  the  internal  labium  of  the 
ramus] of  the  os  ifchium,  from  the  tuberofity  upward. 
From  thence  it  accompanies  the  root  of  the  corpus  ca- 
vernofum,  all  the  way  to  the  fymphyfis  of  the  olfa  pu- 
bis ;  and  is  fixed,  by  its  other  extremity,  in  the  corpora 
cavernofa,  near  their  union  ;  where  the  fibres  of  both 
mufcles  meet,  and  are  reciprocally  expanded  over  both 
corpora.  They  lie  a  little  lower  and  more  interiorly 
than  the  roots  of  thefe  cavernous  bodies.  , 

I  have  fhown  two  other  mufculi  accelTorii,  which  I 
looked  upon  as  lateral  acceleratores,  or  as  accelera- 
tores accelTorii ;  fixed  lower  and  more  interiorly  in 
the  OS  ifchium  than  the  former,  which  they  accom- 
pany all  the  way  to  the  corpora  cavernofa,  and  then 
leaving  them  they  are  infcrted  chiefly  in  the  ure- 
thra near  the  bifurcation  of  the  mufculus  bulbo-caver- 
nofus. 

Thefe  bulbo-cavernofi,  commonly  termed  accelera- 
tores, form  firft  of  all  a  penniform  mufcle,  by  means  of 
a  middle  tendon,  fixed  in  the  lower  part  of  the  iriterof- 
feous  ligament  of  the  offa  pubis,  and  to  the  union  of 
the  mufculi  tranfverfales  with  the  fphinfters  of  the  a- 
nus.  From  which  they  pafs  in  an  expanded  form  over 
the  bulb  of  the  urethra,  covering  that  bulb  and  the 
urethra  itfelf,  and  adhering  in  forae  meafure  to  both. 
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as  high  as  the  origin  of  the  ligamentum  fufpenfo- 
rium,  the  middle  tendon  anfwering  to  the  feptum  of  the 
bulb. 

Afterwards  the  two  flefhy  planes  feparate,  and  run 
obliquely  to  the  right  and  left  hands,  from  behind 

■forward,  and  from  below  upward;  furrounding  the 
corpora  cavernofa,  in  the  outer  fides  of  which  they  are 
inferted.    The  middle  tendon  adheres  very  ftrongly  to 

'  the  lower  part  of  the  feptum  of  the  bulb,  in  which,  and 
in  the  urethra  itfelf,  feveral  of  the  fibres  ofthefe  mufcles 
are  fixed. 

The  mufculi  tranfverfi,  called  alfo  triangulares,  are 
two  long,  narrow,  flefliy  fafciculi,  inferted,  each,  by 
one  extremity,  in  the  root  or  beginning  of  the  ramus  of 
'.'the  OS  ifchium  ;  from  whence  they  rUn  tranfverfely  a- 
long  the  edge  of  the  interoffeous  ligament  of  the  olTa 
pubis,  as  far  as  the  apex  of  the  proftates,  where  their 
.other  extremities  meet,  and  form  commonly  a  kind  of 
;digafl:ric  mufcle,  the  middle  of  which  gives  infertion  ,to 
the  mufcles  of  the  urethra,  and  to  the  cutaneous  fphinc- 
ters  of  the  anus. 

Blood-vejfels.  The  arteries  of  thefe  parts  come  chief- 
ly from  the  iliacas  internjE  or  hypogaftrica^,  and  the  reft 
from  the  iliacse  externa  or  crurales.  The  principal 
arteries  are  termed  pudka,  of  which  one  is  external,  the 
other  internal. 

The  pudica  externa  fends  a  branch  to  each  fide, 
which  having  paifed  out  of  the  pelvis  by  the  fide  of  the 
OS  facrum,  runs  on  the  infide  of  the  tuberculum  ifchii, 
to  the  roots  of  the  corpora  cavernofa>  along  the  infide 
•  of  the  mufculi  ifchio-cavernofi  or  eredores.  It  fends  ra- 
mifications to  the  bulbous  head  of  the  urethra  and  to 
the  corpora  cavernofa  ;  and  together  with  the  gluteae, 
•with  which  it  communicates  in  its  paflage,  it  I'ikewife 
fuppliesthe  fcrotum. 

The  pudica  interna  having  furnifhed  the  intefiinum 
reftum,  bladder,  veficulse  feminales,  and  proltates 
communiqates  with  the  hasmorrhoidales,  paffes  under 

the 
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the  arch  of  the  ofla  pubis,  and  partly  enters  the  corpo, 
ra  cavernofa,  and  partly  runs  along  their  upper  fide, 
fending  off  fmall  lateral  branches,  which  furround  thefe 
bodies,  like  irregular  half  arches,  and  penetrate  them 
by  numerous  ramifications. 

The  crural  arteries  fend  each  likewife  a  branch, 
■which,  running  behind  the  contiguous  crural  vein,  is 
^  diftributed  to  the  integuments  of  the  penis,  by  the  name 
of  pudica  externa,  and  communicates,  by  lateral  rami- 
fications, with  thofe  of  the  pudica  interna.  Thefe  com- 
munications are  not  only  between  the  internal  and  ex- 
ternal pudicse  of  the  fame  fide,  but  alfo  between  thofe  of 
both  fides,  which  reciprocally  communicate  with  each 
other. 

The  diftribution  of  the  veins  follows  nearly  that  of 
the  arteries!;  but  they  have  more  ramifications  and 
communications,  as  in  other  places.  The  principal 
vein  is  that  which  paffes  direftly  under  the  fymphyfis 
oif  the  offa  pubis  between  the  two  arteries,  and  runs 
along  the  whole  fuperior  groove  formed  by  the  union 
of  the  corpora  cavernofa.  It  is  very  large,  often  double, 
and  very  feldom  triple,  but  the  trunks  do  not  fepa- 
rate  while  in  the  groove  j  and  it  has  a  great  number  of 
valves. 

This  great  middle  vein  is  formed  by  the  union  of  the 
hypogalfric  branches,  which,  after  pafling  on  the  two 
inner  fides  of  the  pelvis,  meet  about  the  middle  of  the 
arch  of  the  ofTa  pubis.  At  this  place  we  obferve  a  venal 
plexus,  which  covers  the  upper  convex  fide  of  the  firft 
portion  of  the  urethra,  before  it  is  furrounded  by  the 
Ipongy  fubflance. 

The  fpermatic  veflels,  of  which  I  have  already  defcri- 
bed  the  origin  and  courfe  all  the  way  to  where  they  go 
out  of  the  abdomen,  having  reached  on  each  fide  near 
the  tefticle,  are  divided  into  two  principal  fafciculi,  one 
of  which  is  larger  than  the  other.  Thelargeft  is  the  an- 
terior, and  is  diftributed  through  the  tefticle,  by  a  pro- 
digious number  of  very  fine  capillary  ramifications, 
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which  accompany  all  the  convolutions  and  folds  of  the 
fmail  canals. 

The  other  fafciculus  is  pofterior,  and  is  diftributed  to 
the  epidydimis  in  the  fame  manner. 

The  fpermatic  artery  is  accompanied  by  a  ramus  of 
the  epigaflric  artery,  which  runs  down  on  the  fide  of  it 
as  far  as  the  tefticle,  where  they  communicate  reciprocally 
with  each  other.  There  is  fometimes  a  fmall  ramus  of 
the  hypogaftric  artery,  which  accompanies  the  vas  defe- 
rens to  the  epidydimis,  and  there  communicates  with  the 
arteria  fpermatica. 

Nerves.  The  nerves  of  thefe  organs  come  from  the 
lumbares  and  facri ;  and  they  communicate  with  the 
fympatheticus  maximus,  and  plexus  mefenterici.  Near 
the  arch  of  the  os  pubis,  they  form  together,  on  each, 
fide,  a  particular  rope,  which  palfes  under  that  arch  a- 
long  the  upper  fide  of  the  neighbouring  corpus  caver- 
jiofum,  near  the  artery  already  mentioned. 

In  their  paffage  over  the  corpora  cavernofa,  they  fejid 
off  a  great  many  rami,  which  furround  thefe  bodies  on 
all  fides,  between  the  Ikin  and  ligamentary  integu- 
ment ;  being  fo  difpofed,  as  that  the  arteries  lie  be- 
t\veen  them  and  the  middle  vein.  They  muft  be  exa- 
mined prefently  after  the  fkin  has  been  raifed,  becaufe 
when  the  ramifications  are  dried  by  the  air,  they  dif- 
appear. 

There  are  two  nerves  which  accompany  the  fperma- 
tic rope  ;  whereof  one  comes  from  the  nervi  lumbares, 
near  the  anterior  fpine  of  the  os  ilium,  which  is  incur- 
vated  in  its  palfage  out  of  the  abdomen  through  the 
mufcles,  and  ferves  to  diflinguifh  the  cremafter  ;  the 
other  nerve  comes  from  the  plexus  renalis. 

There  is  likewife  one  nerve  on  each  fide ;  which  be- 
ing produced  from  the  union  of  the  fecond,  third,  and 
fourth  pairs  of  the  nervi  facri,  efpecially  from  the  third, 
goes  out  of  the  abdomen  above  the  ligamentum  ifchio- 
Jacrurn,  paffes  by  the  infide  of  the  tuberofity  and  fmall 
branch  of  the  os  ifchium,  and  is  diftri.buted  to  the  cor- 
pora 
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pora  cavernofa,  to  the  mufcles  belonging  to  them,  and 
to  the  neighbouring  parts. 

^21.  The  Parts  of  Generation  in  Females. 

The  parts  of  generation  in  females  are  feveral  iri 
number, fome  of  them  external  and  feme  internal;  and 
they  are  all  fubordinate  to  one  principal  internal  part,  call- 
ed the  uterus.  The  other  internal  parts  are  the  tubas  Fal- 
lopianas,  ovaria,  vafa  fpermatica,  ligamenta  lata,  the 
ropes  or  bands  called  ligamenta  rotunda,  and  the  canal 
of  the  uterus.  The  external  parts  are  the  pubes,  the 
alse,  nymphjE,  clitoris,  orifice  of  the  urethra,  and  ori- 
fice of  the  canal  of  the  uterus. 

Uterus.  The  uterus  lies  between  the  bladder  and  the 
inteftinum  reftum.  It  is  a  body  inwardly  hollow,  out- 
wardly of  a  whitiih  colour,  of  a  pretty  folid  fubllance, 
and,  except  in  time  of  pregnancy,  of  the  figure  of  a 
flat  flafk,  being  in  adults  about  three  fingers  breadth  in 
length,  one  in  thicknefs,  and  two  in  breadth  at  one 
end,  and  fcarcely  one  at  the  other.  This  fize  varies,  ac- 
cording to  the  age  of  the  fubject. 

The  broadeft  portion  is  termed  the  fundus,  and  the 
narroweft  the  ned.  Its  fituation  is  oblique,  the  fun- 
dus being  turned  backward  and  upward,  and  the 
neck  forward  and  downward  ;  the  broad  fides  lis 
next  the  return  and  bladder,  and  the  narrow  fides  are 
lateral. 

The  cavity  of  the  uterus  is  flat ;  and  refembles  an 
oblong  triangle,  the  ftiorteft  fide  of  which  anfwers  ex- 
a£tly  to  the  fundus ;  and  the  two  longefl:  fides  lie  one 
on  the  right  hand,  the  other  on  the  left ;  and  they 
are  all  bent  inward,  or  toward  the  cavity  formed  by 
them. 

Of  the  three  angles  of  this  cavity,  the  two  which 
terminate  the  fundus  are  perforated  each  by  a  narrow 
duft,  which  with  difficulty  admits  a  hog's  briftle.  Ihe 
third  angle  forms  a  flat  dnd:  wider  than  the  former. 
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which  perforates  the  neck. of  the  uterus  lengthwlfe,  and 
terminates  at  the  extremity  of  that  neck,  by  a  tranfverfe 

opening.  - 

This  opening  is  termed  the  internal  orifice  of  the  ute- 
rus ;  and  in  the  natural  (tate  is  narrower  than  the  dud 
of  the  colum  uteri,  fo  that  only  a  fmall  ftilet  can  be 
pa^^ed  through  it.  At  the  edge  of  this  orifice  are  fe- 
veral  fmall  holes,  anfwering  to'  the  fame  number  of 
glandular  corpufcles,  which  difcharge  a  vifcid  lyrnpha. 

The  inner  furface  of  the  cavity  of  the  uterus,  is  lined 
by  a  very  fine  membrane,  which  at  the  fundus  or  broad 
portion  is  fniooth  and  even,  but  in  the  narrow  portion 
which  leads  to  the  orifice,  it  is  wrinkled  in  a  particular 
manner. 

The  portion  of  this  membrane,  which  covers  the  bot- 
tom of  the  cavity,  is  perforated  by  a  great  number  of 
confiderable  holes,  through  which  fmall  drops  of  blood 
may  be  obferved  to  pafs,  when  the  whole  uterus  is  com- 
prelfed ;  and  fometimes  it  appears  to  have  very  fmall 
hairs  or  villi.  Both  thefe  villi  and  holes  are  obferved  to 
be  more  or  lefs  tinged  with  blood,  in  thofe  women  who 
die  in  the  time  of  their  menfes. 

In  the  narrow  part,  which  anfwers  to  the  colum,  each 
fide  is  divided  into  two  lateral  parts  by  a  kind  of  promi- 
nent longitudinal  line,  which  is  larger  in  the  upper  or 
.  anterior  fide,  than  in  the  lower  or  pofterior. 

On  each  fide  of  thefe  two  longitudinal  lines,  there  are 
lines  or  ruga  obliquely  tranfverfe,  and  difpofed  like 
branches,  the  longitudinal  lines  reprefenting  trunks. 
Between  and  round  thefe  rugse,  there  are  fmall  lacuna, 
through  which  a  mucilaginous  fluid  is  difcharged  that 
clofes  the  orifice  of  the  uterus.  We  obferve  likewife 
:in  the  interftices  between  the  rugfe,  feveral  tranfparent 
globular  corpufcles,  which  a  modern  author  took  for  a 
ikind  of  ova. 

Strudure  of  the  uterus.    The  fubdance  of  ihe  body 
lef  the  uterus  is  fpongy  and  compaft,  with  a  copious 
Vol.  II.  A  a  in- 
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mtertexture  of  veffels.  Its  thicknefs  is  nearly  equal  and 
unifonii  in  the  fides  and  edges;  but  the  fundus  is  thicker 
toward  the  middle  than  toward  the  two  angles,  where 
the  thicknefs  decreafes  gradually.  The  edges  arc  like- 
wife  much  thinner  near  thefe  angles,  than  near  the  ex- 
.tremity  of  the  neck. 

The  uterus  is  covered  by  a  portion  of  the  peritone- 
um, wliich  ferves  it  for  a  coat,  and  is  the  continuation 
of  that  which  covers  the  bladder  and  inteftinum  rec- 
tum, running  up  from  the  lower  and  pofterior  part  of 
the  bladder,  over  the  anterior  part  of  the  uterus,  and 
from  thence  over  the  fundus,  and  down  the  backfide, 
and  afterwards  going  to  the  reftum. 

On  each  lateral  part  or  edge  of  the  uterus  this  por- 
tion of  the  peritonseum  forms  a  broad  duplicature, 
which  is  extended  on  each  fide,  more  or  lefs  direftly  to 
the  neighbouring  lateral  parts  of  the  pelvis,  forming  a 
kind  of  membranous  feptum,  between  the  anterior  and 
pofterior  halves  of  the  cavity  of  the  pelvis  ;  and  it  is  af- 
terwards continued  in  a  loofe  manner,  with  the  perito- 
nosum,  on  the  fides  of  the  pelvis. 

Broad  ligaments  of  the  uterus.  Thefe  two  broad  du- 
plicatures  have  the  name  of  ligamenta  lata,  and  vefper- 
tilionum  ales.  The  upper,  edge  of  each  is  partly  double^ 
or  folded,  forming  two  fmall  diftinft  duplicaturcs,  which 
I  term  the  pinions  of  the  broad  ligaments.  The  anterior 
pinion  is  more  raifed  than  the  pollerior,  and  they  arc 
both  very  loofe. 

The  laminae  of  all  thefe  duplieatures  are  connecled 
by  a  cellular  fubftance,  in  the  fame  manner  as  the  other 
duplieatures  of  the  peritoneum  ;  and  they  contain  the 
Fallopian'  tubes,  the  ovaria,  a  part  of  the  fperma- 
tic  velfeis,  and  of  thofe  that  go  to  the  body  of  the  ute- 
rus; the  ropes  called  the  round  ligaments,  the  nerves, 

Ovaria.  The  ovaria  are  two  whitifh  oval,  flat,  ob- 
long bodies,  fituated  on  the  fides  of  the  fundus  uteri, 

to 
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(  to  which  they  are  fixed  by  a  kind  of  fhort  round  li- 
L  gament,  and  inclofed,  together  with  it,  in  the  duplica- 
i  ture  of  the  pofterior  pinion  of  the  ligamenta  lata. 

:  They  are  compofed  of  a  compaa  fpongy  fubftance, 
!  and  of  feveral  little  balls,  or  tranfparent  veficulas,  which 
;  are  called  ova.  The  fpongy  fubflance  furrounds  each  of 
i  thefe  veficulse  very  clofely,  and  feems  likewife  to  fur- 

nifli  them  with  diflind  fpongy  coverings  or  calices. 

Thefe  veficulss  are  lo  be  carefully  diftinguilhed  from 
; ether  preternatural  ones,  termed  hydatides. 

The  ligaments  of  the  ovaria  lie  in  the  edges  of  the 
:pofterior  pinions  of  the  ligamenta  lata,  much  in  the 
;fame  manner  as  the  umbilical  vein,  in  the  anterior  or 
.umbilical  ligament  of  the  liver.  They  are  round  ropes 
3of  a  filamentary  texture,  fixed  by  one  extremity  to 
Sthe  corner  of  the  fundus  uteri,  a  little  above  and 
ibehind  the  level  of  that  fundus.  They  were  formerly 
^believed  to  be  hollow,  and  looked  upon  as  vafa  defe- 

rentia. 

T ub<2  Falloptana:.  The  Fallopian  tubes  are  two  flac- 
cid, conical,  and  vermiform  canals,  fituated  more  or 
defs  tranfverfely  on  each  fide  of  the  uterus,  between 
Ithe  fundus  and  the  lateral  parts  of  the  pelvis,  and  in- 
cluded in  the  anterior  duplicatures  or  pinions  of  the  li- 
gamenta lata. 

Each  of  them  is  fixed  by  its  narrow  extremities  in 
Ithe  corner  of  the  fundus  uteri,  into  which  it  opens,  tho* 
iby  fo  narrow  a  dud,  as  hardly  to  admit  a  large  briftle. 
■From  thence  their  diameter  augments  by  degrees  all 
Ithe  way  to  the  other  extremity,  where  it  is  about  one- 
Ithird  part  of  an  inch:  The  body  of  the  tubse  goes  in 
a  winding  courfe,  and  their  large  extremity  is  bent  to* 
h^ard  the  ovaria. 

Thefe  large  extremities  are  irregularly  round,  and 
terminate  by  a  narrow  orifice,  a  little  plaited  and  turned 
toward  the  ovarium,  where  it  prefently  expands  in  form 
of  a  membranous  fringe,  full  of  plaits  and  incifures. 
I  A  a  2  Thefe 
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Thefe  fringes  are  called  the  broad  ends  of  the  Fallo. 
pan  tubes. 

The  breadth  of  the  fringe  is  not  equal  in  all  parts. 
Its  circumference  is  in  a  manner  oval,  and  the  longefl: 
fegment  of  the  fringe  reaches  to,  and  is  fixed  in  the 
ovarium.  The  folds  are  difpofed  like  laminae  on  the 
concave  fide, 

Thefe  tubes  are  compofed  of  flefliy  fibres,  where- 
of fome  are  longitudinal,  and  fome  obhquely  circu- 
lar, with  an  intertexture  of  another  very  fine  fub- 
ftance. 

The  anterior  pinions  of  the  ligamentum  latum  ferve 
for  a  common  or  external  coat  to  both  tubje,  and  alfo 
to  conned  them,  in  the  fame  manner  as  the  mefentery 
connects  the  inteftines.  From  thence  the  tubse,  and 
efpecially  their  fringes,  come  to  be  loofe,  and  their  di- 
rection to  be  very  imperfedtly  determined  in  the  greateft 
part  of  the  figures. 

Their  -cavity  is  lined  by  a  foft  glandular  mem- 
brane,  which  is  plaited  longitudinally,  almoft  like  the 
inner  furface  of  the  afpera  arteria  ;  and  thefe  folds  are 
ftronger  and  broader  near  the  great  extremities,  than 
any  where  elfe.  Their  fubftaaice  feems  to  be  fpon- 
gy,  and  the  interftices  between  them  are  moiftened 
more  or  lefs  by  a  fluid,  which  is  continually  difcharged 
there. 

Blood-veJ[eh.  The  blood-velTels  of  thefe  parts  are  of 
different  kinds,  viz.  the  hypogaftric  arteries  and  veins, 
the  ramifications  of  which  belong  chiefly  to  the  body 
of  the  uterus ;  the  fpermatic  veffels,  and  the  two  vaf- 
cular  ropes,  called  ligamenta  rc/««i/^,  which  might  be 
more  properly  termed  the  vafcular  ropes  of  the  uterus  or 
of  the  ligamenta  lata. 

The  hypogafl;ric  branches  are  arterial  and  venal  ra- 
mifications, arifingfrom  the  artery  and  vein  of  the  fame 
name,  which  having  reached  the  lateral  edges  of  the 
uterus,  are  diftributed  to  all  the  parts  thereof,  both  in- 
terna' 
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ternal  and  external,  forming  a  great  number  of  incur- 
vations and  particular  intertcxtures. 

The  arteries  of  one  fide  communicate  both  upon  the 
uterus,  and  through  its  whole  fubftance,  with  thofe  of 
ihe  other  fide,  and  the  arterial  ramifications  of  each, 
iide  form  numerous  anaflomofes  with  each  other.  The 
veins  communicate  together  on  each  fide  in  the  fame 
manner ;  and  all  thefe  blood-veflels  communicate  like- 
wife  with  the  fpermatic  veffels,  with  the  vafcular 
ropes  of  the  ligamenta  lata,  and  with  the  hEemorrhoi- 
ilales. 

Thefc  frequent  anaflomofes  may  be  demonftrated  by 
injeding  or  blowing  into  the  hypogaftric  vefTelSj-ha- 
\  ing  firft  made  proper  ligatures  to  prevent  the  liquor  or 
lir  from  running  into  other  parts.  The  extremities  of 
,:hefe  arteries  terminate  and  open  into  the  cavity  of  the 
uterus,  as  has  been  already  faid ;  and  there  is  this  pe- 
culiar to  the  veins,  that  they  communicate  with  the  hse- 
lorrhoidales,  and  confequently  with  the  vena  portse. 

The  fpermatic  velTels  have  nearly  the  fame  origin  in 
jinales  as  in  males,  and  likewife  the  fame  courfe  and 
ntertextures;  but  they  never  pafs  out  of  the  abdomen, 
icing  wholly  dlftributed  to  the  ovaria  and  tubes ;  and 
'  ey  communicate  with  the  hypogafhrics,  and  with  the 
.Icular  ropes  of  the  ligamenta  lata.    The  veins  are 
ry  large  in  proportion  to  the  arteries ;  and  thefe  vef- 
's  fend  out  lateral  ramifications,  which  feem  to  com- 
.^unicate  with  the  mefaraics  and  vena  ports. 
The  vafcular  ropes,  commonly  called  the  round  liga- 
'snts,  are  two  long  fmall  fafciculi  of  arteries  and  veins,  « 
Niterwoven  and  connefted  together  by  a  fine  cellular 
bflance;  and  they  run  in  the  great  duplicature  of  the' 
:amenta  lata,  from  each  corner  of  the  fundus  uteri, 
far  as  the  annular  openings  of  the  abdoaiinal  muf- 

In  this  courfe,  each  rope  thrufts  outward  or  raifes 
e  anterior  lamina  of  the  duplicature,  which  confe- 
'eatly  gives  a  kind  of  coat  to  thefe  vafcular  fafciculi, 
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and  makes  them  appear  like  diftinft  ropes  conneaed  to  » 
this  forefide  of  the  duplicatures. 

They  feem  to  arife  from  the  communication  between  . 
the  vafa  fpermatica  and  hypogaftrica,  and  might  be  rec-  . 
koned  a  particular  continuation  of  the  fpermatic  veffels. 
The  difpofition  of  their  adhefions  to  the  angles  of  the  • 
fundus  uteri,  with  refpeft  to  that  of  the  tubes  and  liga-  • 
mems  of  the  ovaria,  which  lie  all  near  each  other,  is 
this :  The  tubes  lie  higheft,  the  ligaments  of  the  ovaria  . 
raofl:  backward,  and  the  vafcular  ropes  forward,  and  a  > 
little  lower  than  the  ligaments  of  the  ovaria. 

Afterwards  they  run  in  a  courfe,  nearly  refembling 
that  of  the  fpermatic  veffels  in  males,  pafs  out  of  the 
abdomen,  through  the  openings  of  the  abdominal  muf-  ■ 
cles,  and  are  lo(t  in  the  fat  of  the  upper  and  middle 
parts  of  the  groins.    It  may  be  conjedfured,  that  thefe 
veffels  furnifti  the  lacunse;  of  which  hereafter.  As  they  i 
pafs  out  of  the  abdomen,  they  are  accompanied  by  a  li 
produftion  of  the  cellular  portion  of  the  peritonaeum,  as 
the  fpermatic  rope  in  men,  and  by  a  fafciculus  of  flefliy  , 
fibres,  reprefenting  a  kind  of  cremafter. 

Nerves,  lymphatics^  Iffc.  Befides  all  the  veffels  hi- 
therto mentioned,  we  obferve  nerves  and  lymphatics, 
to  which  we  may  add  the  lacfiferous  duds  that  are  feen 
in  an  advanced  pregnancy.  The  nerves  come  from  the 
lumbares,  facri,  and  fympathetici  maximi,  in  the  fame 
manner  as  in  males.  The  lymphatic  veffels  run  chiefly 
in  the  coats  continued  from  the  peritoneum.  I  fliall  in 
another  place  explain  the  ladliferous  dudts,  and  alfo  the 
particular  fibres  which  feem  to  be  interwoven  in  the  fub- 
Itance  of  the  uterus  in  a  pregnant  woman,  the  inner- 
moft'of  which  being  difpofcd  in  a  vortical  or  turbina- 
ted manner,  gave  occafion  to  M.  Ruyfch  to  defcribe  j| 
them  particularly  by  the  name  of  miifculiis  uteri  orbicu- 
laris. 

Fubis.  The  pubis  is  that  broad  eminence  at  the  lower 
part  of  the  hypogaftricum,  between  the  two  inguina,  on 
vhich  the  hairs  grow  at  a  certain  age,  called  in  Latin 
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by  the  fame  name,  and  almoft  of  the  fame  kind  with 
thofe  found  under  the  axillse.  This  eminence  is  owing 
to  a  particular  thicknefs  of  the  membrana  adipofa  which 
covers  the  forepart  of  the  offa  pubis,  and  fome  fmall 
.portions  of  the  neighbouring  mufcles. 

Sinus  and  ala.  The  longitudinal  cavity  which  reaches 
from  the  middle  and  lower  part  of  the  pubes,  within  an 
inch  of  the  anus,  was  by  the  ancients  termed  finus;  and 
they  called  the  lateral  parts  of  the  cavity  ala,  which  is 
a  more  proper  name  than  that  of  labia,  commonly  gi- 
ven to  them.  The  places  where  the  alse  are  joined 
above  and  below,  are  termed  cominijfures  ;  and  may 
iikewife  be  called  the  extremities  or  a^igks  of  the  ftnus. 

The  alae  are  more  prominent,  and  thicker  above  than 
below,  and  lie  nearer  each  other  below  than  above. 
They  are  chiefly  compofed  of  the  fkin,  cellular  fub- 
ftance,  and  fat.  The  exterior  fkin  is  a  continuation  of 
that  of  the  pubes  and  inguina.  It  is  more  or  lefs  even, 
and  furnifhed  with  a  great  number  of  glandular  corpuf- 
•cles,  from  which  a  whitifli  ceruminous  matter  may  be 
cxprelfed ;  and  after  a  certain  age  it  is  Iikewife  covered 
in  the  fame  manner  with  the  pubes. 

The  inner  fide  of  the  alas  is  fomething  like  the  red 
portion  of  the  lips  of  the  mouth ;  and  it  is  diflinguifhed 
every  where  from  the  external  fide  by  a  kind  of  line, 
in  the  fame  manner  as  the  red  portion  of  the  lips  from 
the  reft  of  the  fkin ;  being  Iikewife  thinner  and  Smooth- 
er than  the  outward  fkin.  A  great  number  of  pores 
are  obfervable  in  it,  and  alfo  numerous  glandular  cor- 
pufcles,  which  furnifh  a  liquor  more  or  lefs  febaceous ; 
and  thefe  corpufcles  are  larger  near  the  edges  than  in 
the  other  parts. 

Lacuna.  Near  the  ihher  edge  of  the  inner  furfaces 
of  the  alae,  on  each  fide  of  the  orifice  of  the  canal  of 
the  uterus,  we  find  a  fmall  hole  more  vifible  than  the 
reft.  Thefe  two  holes  are  termed  lacuna;  and  they 
•communicate  by  two  fmall  dudts  with  the  fame  number 
of  follicular  bodies  lying  in  the  fubftance  of  the  alas, 
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and  which  may  be  looked  upon  as  fmall  proftates  an- 
fwering  to  the  glandule  proftaticas  in  males.  When 
compreffed,  they  difcharge  a  vifcid  hquor. 

Above  the  fuperior  commifTure,  a  thin  flat  ligament 
runs  down  from  each  fmall  branch  of  the  offa  pubis 
which  penetrates  the  fat  in  the  fubftance  of  each  aia' 
and  is  loft  therein  infenfibiy  near  the  edge.  Thefe 
may  be  looked  upon  as  the  hgamcnta  fufpenforia  of  the 
aliE.  The  inferior  commiirure  of  the  alse  is  very  thin, 
or  like  a  membranous  ligament ;  and,  together  with 
the  neighbouring  parts  of  the  inner  fide,  it  forms  a 
foffula,  termed  navicularis,  or  fcaphoides.  The  fpace 
between  the  inferior  commiflure  and  anus,  termed  fe- 
rinaiim,  is  about  a  large  finger's  breadth  in  length. 

The  other  external  parts  are  fituated  in  the  fmus, 
and  hid  by  the  alae.  Direftly  under  the  fuperior  com- 
miflure, lies  the  clitoris,  with  its  cover,  called  prapti- 
tium.  A  little  lower  is  the  orifice  of  the  urethra  ;  and 
below  that  is  the  orifice  of  the  great  canal  of  the  ute- 
terus.  The  circumference  of  this  orifice  is  bordered, 
either  by  a  membranous  circle,  called  hymen,  or  by 
flefliy  portions,  termed  caruncula  mjrtiformes.  On  each 
fide  of  the  clitoris  begins  a  very  prominent  fold,  like  a 
crifta,  which  runs  down  obliquely  on  each  fide  of  the 
orifice  of  the  urethra.  Thefe  folds  are  termed  nymph(S^ 
and  they  might  likewife  be  named  crijla  clytoridis.  On 
each  fide  of  the  great  orifice  lies  the  fmall  proftatic  hole 
already  defcribed. 

Clitoris.  Thechtoris  appears  at  firfl  fight  like  a  fmall 
imperforated  glans.  Its  upper  and  lateral  fides  are  co- 
vered by  a  kind  of  prsputium,  formed  by  a  particular, 
fold  of  a  portion  of  the  inner  fide  of  the  alas ;  which 
appears  to  be  glandular,  and  to  difcharge  a  certain 
moifture  ;  and  ils  infide  is  granulated. 

By  difleftion,  we  difcover  in  the  clitoris  a  trunk  and 
two  branches,  as  in  the  penis,  made  up  of  a  fpongy 
fubftance,  and  of  very  elaftic  coats,  but  without  any 
urethra.    This  fubftance  may  be  inflated  either  by  air 
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■  or  anatomical  injeaions  into  the  artery,  &c.  The 
trunk  is  divided  into  two  lateral  parrs  by  a  middle  fep- 
tum,  from  the  bifurcation  to  the  glans,  where  it  is  in*- 

.  fenfibly  loft. 

The  bifurcation  of  the  trunk  is  on  the  edge  of  the 
cartilaginous  arch  of  the  offa  pubis  ;  and  the  branches, 
which  rcfemble  the  roots  of  the  corpora  cavernofa,  are 
inferted  in  the  inferior  rami  of  thefe  bones,  and  in  thofe 
of  the  ofTa  ifchium,  where  they  terminate  by  degrees; 
-but  there  is  fometimes  a  membranous  tube  on  each 
fide,  which  reaches  to  the  tuberofity  of  the  ifchium. 

The  trunk  of  the  clitoris  is  fuflained  by  a  ligaraen- 
tum  fufpenforium  fixed  in  the  fymphyfis  of  the  olTa  pu- 
bis, and  containing  this  trunk  in  its  duplicature,  nearly 
as  in  the  other  fex. 

Four  mufcles  or  fafciculi  of  flefhy  fibres  are  inferted 
in  the  trunk  of  the  chtoris,  two  on  each  fide.  One  of 
them  runs  down  on  the  forefide  of  the  neighbouring 
corpus  cavernofura,  and  is  inferted  by  a  tendinous  or 
aponeurotic  portion,  partly  in  the  extremity  of  the  cor- 
pus cavernofum,  and  partly  in  the  tuberofity  of  the  if- 
chium. Thefe  two  mufcles  are  called  ereBores ;  but 
the  natne     ifch  'io-cavernofi  would  be  more  proper. 

The  other  mufclc  on  each  fide  lies  under  the  former, 
and  runs  down  on  the  fide  of  the  urethra  and  great 
orifice  of  the  uterus  all  the  way  to  the  anus  ;  increafing 
gradually  in  breadth  in  its  paflage,  and  terminating 
partly  like  that  which  is  called  accelerator  in  males. 

Thefe  two  mufcles  furround  very  clofely  the  lateral 
parts  of  the  urethra  and  of  the  great  orifice.  They 
expand  very  much  as  they  defcend,  and  are  fpread  on 
the  lower  and  lateral  parts  of  the  great  orifice ;  for 
which  reafon  feveral  anatomists  have  looked  upon  them 
as  mufcular  fphinffers.  All  thefe  four  mufcles,  and 
pfpecially  the  two  latter,  are  oftentimes  almoft  covered 
with  fat. 

The  blood-vefiels  of  the  clitoris  come  chiefly  from 
the  hypogaftricse,  and  the  nerves  from  the  fecond  and 
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third  pairs  of  the  nervi  facri ;  by  means  of  which  they 
communicate  with  the  inferior  melenteric  plexus,  and 
with  the  great  fympathetici. 

Nymphce.^  The  nymphjE,  criflise  clltoridis,  or,  as  they 
may  likewife  be  termed,  ala  tninores  five  interna,  are 
two  prominent  folds  of  the  inner  ikin  of  the  great  or 
external  alse,  reaching  from  the  pfseputium  of  the  cli- 
toris  to  the  two  fides  of  the  great  orifice  of  the  uterus. 
They  begin  very  narrow;  and  having  increafed  in 
breadth  in  their  courfe  downward,  they  are  again  con- 
trasted at  their  lower  extremity. 

They  are  of  a  fpongy  fubftance,  intermixed  with 
glands  ;  feveral  of  which  may  be  perceived  by  the  na- 
ked eye.  Their  fituation  is  oblique,  their  upper  ex- 
tremicies  lying  near  each  other,  and  the  lower  at  a 
much  greater  diilance.  In  married  women  they  are 
more  or  lefs  flaccid  and  decayed. 

U rethra.  By  the  urethra  in  females,  we  mean  the 
urinary  duft  ;  the  orifice  of  which  is  between  the  nym- 
phs; bt;low  the  glans  of  the  clitoris.  The  fides  of  this 
orifice  are  a  little  prominent  and  wrinkled,  and  perfo- 
rated by  fmall  lacunas,  from  which  a  vifcid  or  mucila- 
ginous liquor  may  be  fqueezed.  In  time  of  pregnancy, 
this  orifice  is  fometimes  drawn  a  little  inward. 

The  body  of  the  urethra  is  a  fpongy  du£l  of  the  fame 
ftrufture  as  in  males,  but  much  more  (horter,  fituated 
diredily  under  the  trunk  of  the  clitoris,  and  above  the 
great  canal  of  the  uterus,  adhering  to  each  of  thefe  ca- 
nals b  'tween  which  it  lies  by  membranous  filaments, 
it  paiTes  under  ihe  cartilaginous  arch  of  the  olfa  pubis, 
and  terminates  by  an  oblique  opening  at  the  neck  or 
the  bladder,  being  bent  a  Uttle  downwards  between  its 
two  extremities. 

The  internal  membrane  of  the  urethrals  a  little  plait- 
ed, and  perhaps  by  fmall  holes,  which  communicate 
with  folluculi,  lying  hid  in  its  fubftance,  as  in  males. 
If  we  blow  into  one  of  thefe  holes,  we  obferve  a  fmall 
canal  to  be  inflated,  which  runs  from  without  inwards, 
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and  terminates  in  fome  places  by  a  kind  of  facculus,  by 
compreffing  which  a  vifcid  liquor  is  difcharged. 

The  continuation  of  this  membrane,  which  hnes  the 
neck  of  the  bladder,  forms  likewiie  fevecal  rugjc,  more 
or  Icfs  equal ;  but  that  which  lines  the  cavity  of  the 
bladder  is  wrinkled  in  an  irregular  manner  when  the 
bladder  is  empty. 

The  canal  of  the  uterus.  The  great  canal-,  formerly 
called  the  neck  of  the  uterus,  is  fituared  below  the  ure- 
thra, and  above  the  extremity  of  the  internum  reftum, 
a  little  obliquely,  being  more  raifed  on  the  inner  and 
back  pkrt  than  on  the  outer  and  fore  part. 

Its  inner  or  pofterior  extremity  joins  the  extremity 
of  the  body  of  the  uterus,  and  furrounds  its  orifice 
much  in  the  fame  manner  as  the  duodenum  furrounds 
the  pylorus,  or  as  the  ileum  is  furrounded  by  the  cae- 
cum and  colon. 

The  anterior  extremity  forms  the  great  orifice,  which 
lies  under  that  of  the  urethra,  and  above  the  fofTula  of 
the  inferior  cbmmifTure  of  the  alas. 

The  body  of  the  canal  is  chiefly  made  up  of  a  fpongy 
fubflance,  interwoven  with  numerous  blood-velTels  ; 
and  it  is  commonly  longer  and  narrower  in  virgins  than 
in  married  women. 

Its  inner  or  concave  furface  has  feveral  tranfverfe  ru- 
gae, and  is  covered  by  a  particular  membrane.  The 
rug£e  are  formed  by  oblong  narrow  eminences,  incur- 
vated  like  portions  of  arches,  placed  very  near  each 
other,  and  difpofed  in  fuch  a  manner  as  t*o  divide  the 
cavity  of  the  canal  into  an  upper  and  lower  fide. 

By  the  union  of  the  extremities  of  the  upper  and 
lower  rugjE,  a  kind  of  raphe  or  future  is  formed  on  the 
right  and  left  fides ;  and  both  arches  are  fometimes  in- 
terfered in  the  middle,  and  fo  form  two  half  arches  j 
but  in  this  there  is  fome  variety. 

In  general,  thefe  arches  are  very  confiderable  in 
young  perfons ;  become  gradually  more  fiiperficial  in 
married  women,  and  ar^  quite  loft  in  time  of  delivery. 

The 
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The  inner  or  pofterior  extremity  of  this  great  canal 
furrounds  the  orifice  of  the  uterus  a  little  obliquely,  in 
fuch  a  manner  as  that  the  upper  fkle  of  the  canal  lies 
very  near  the  m-lfice,  and  the  lower  fide  at  a  jTeater 
diftance  from  it ;  and  this  makes  the  extremity  of  the 
uterus  appear  to  advance  more  into  the  canal  on  the 
lower  than  on  the  upper  part. 

Circiilits  membranofus .  The  exterior  or  anterior  extre- 
mity of  the  great  canal  in  virgins,  and  efpecially  before 
the  firft  eruption  of  the  menfes,  is  commonly  bordered  by 
circular  membranous  fold  of  different  breadths,  more 
or  lefs  fmooth,  and  fometimes  iemilunar ;  which  in 
fome  fubjefts  leaves  but  a  very  fmall  opening,  in  others 
a  larger  opening ;  and  in  all  renders  the  external  ori- 
fice narrower  than  the  reft  of  the  cavity.  This  fold, 
called  hymen,  is  formed  by  the  union  of  the  internal 
membrane  of  the  great  canal  with  that  on  the  infide  of 
the  alse,  and  reprefents  a  membranous  circle  of  differ- 
ent breadths,  and  fometimes  uneven. 

Caruncula.  This  membranous  circle  is  commonly 
ruptured  after  the  confummation  of  marriage  ;  is  quite 
loft  in  delivery,  and  afterwards  only  fome  irregular  por- 
tions of  it  remain ;  which,  from  their  fuppofed  refem- 
blance  to  myrtle-leaves,  have  been  termed  carunculcs 
myrtiformes.  This  circle  may  likewife  fuffer  fome  dif- 
order  by  too  great  a  flux  of  the  menfes,  by  imprudence, 
levity,  and  other  particular  accidents. 

Plems  retiformh.  Each  fide  of  the  apterlor  portion 
of  the  great  canal  is  covered  exteriorly  by  a  thin,  broad, 
cavernous,  and  vafcular  plexus,  called  the  plexus  reti- 
formis  of  that  canal.  Thefe  two  planes  run  down  on 
each  fide  of  the  clitoris  behind  the  nymphas,  and  like- 
wife  cover  the  urethra  like  a  collar,  before  they  are 
fpread  on  the  great  canal. 

This  plexus  is  ftriftly  united  to  the  mufcular  por- 
tions, commonly  taken  for  accelerators  or  conftriftors, 
lying  between  thefe  portions  and  the  lateral  parts  of  the 
urethra  and  of  the  great  canal.  . 
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This  plexus  may  be  inflated  by  air  like  a  flaccid 
fpleen,  or  like  the  fpongy  fubfl:ance  of  the  clitoris,  with 
..which'it  feenis  to  have  fome  communication  ;  and  on 
this  account  the  lateral  portions  of  this  reticular  plexus 
have  been  named  the  internal  crura  of  the  clitoris.  It 
is  a  kind  of  rete-mirabile,  coinpofed  of  veflels  which 
come  chiefly  from  the  hypogaflricce. 

It  fl:ill  remains  to  be  obferved,  that  on  each  fide  of 
the  bottom  of  the  pelvis,  in  both  fexes,  oppofite  to  the 
lower  part  of  the  bladder,  there  is  an  aponeurotic  or 
tendinous  ligament,  which  runs  over  the  inner  furface 
of  the  mufculus  obturator  internus  from  before  back- 
ward. The  anterior  extremity  of  this  ligament  is  fixed 
on  one  fide  of  the  middle  portion  of  the  fymphyfis  of 
the  ofla  pubis,  and  the  pofterior  extremity  to  the  mid- 
dle part  of  the  ligamentum  facro-fciaticum,  formerly 
defer  ibed. 

A  little  above  the  elongation  called  the  neck  of  the 
bladder,  there  is  another  liganientary  expanfion  on 
each  fide  of  the  bladder ;  the  forepart  of  which  is  nar- 
row, and  fixed  to  the  anterior  extremity  of  the  liga- 
ment already  mentioned  ;  and  the  broad  pofterior  part 
to  the  fide  of  the  bladder.  Thefe  two  lateral  expan- 
fions  may  be  looked  upon  as  proper  ligaments  of  the 
bladder,  by  which  it  is  connected  to  the  inner  fide  of 
both  oflfa  pubis. 

To  the  anterior  portion  of  each  of  thefe  ligaments  of 
the  bladder  is  fixed  a  particular  fafciculus  of  flefliy 
fibres,  which  run  up  obliquely  on  the  forefide  of  the 
bladder  j  on  which  thofe  of  each  fide  meeting  together, 
form  a  kind  of  mufcular  intertexture,  and  unite  with  the 
mofl:  tranfverfe  fibres  of  the  bladder. 

Thefe  two  mufcular  fafcicuU  form  a  part,  and  per- 
haps the  principal  part,  of  what  is  called  ihe  fpbin&er 
of  the  bladder:  but  to  ;have  a  true  idea  of  them,  they 
mull  be  examined  in  Jitii,  without  deftroying  any  of 
their  natural  connedions.  When  the  bladder  is  remo- 
ved out  of  its  place,  as  is  done  in  the  common  method 
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of  d^eftion,  thefe  fafciculi  are  cut ;  and  thereby  their 
diredtion  being  loft,  they  appear  tranfverfe,  and  are  ta- 
ken, by  thofe  who  know  no  better,  for  portions  of  an 
orbicular  fphinfter. 

In  males,  thefe  two  fafciculi  are  partly  fixed  in  the 
proftates ;  but  in  females  they  are  very  broad,  and  ap- 
pear  fometimes  to  be  double  on  each  fide,  one  plane 
lying  above  the  other.  They  are  to  be  looked  upon 
as  true  mufcles,  fixed  by  fmall  tendons  on  the  fides  of 
the  fymphyfis  of  the  ofla  pubis. 


§2  2.  Of  the  Gravid  Uterus. 
Art.  I.  Of  Conception. 


The  theory  of  conception  is  as  intricate  and  obfcure 
as  the  caufe  of  the  periodical  evacuation  of  the  catame- 
nia :  and  many  circumftances  relating  to  generation 
will,  perhaps,  ever  remain  a  myftery.  The  different 
hypothefes  fuggefted  on  the  fubjeft  may,  however,  be 
referred  to  the  following. 

I.  To  thofe  who  think  that  the  rudiments  of  the  foe- 
tus are  contained  in  the  mother. 

II.  To  thofe  who  are  of  opinion  that  they  exift  ii^  the 
male. 

III.  To  thofe  who  imagine  the  foetus  refults  from  an 
union  of  both. 

That  each  of  thefe  fyflems  has  had  its  feveral  fup- 
porters  and  antagonifts  will  not  be  furprifing,  when  we 
confider  the  obfcurity  of  the  fubjedl,  as  well  as  the  ex- 
tent of  learning  and  brilliancy  of  imagination  which 
have  diftinguilhed  the  feveral  combatants.  Harvey, 
our  illuftrious  countryman,  belongs  to  the  firft  clafs ; 
the  acute  Leeuwhenhqek,  who  perceived  living  ani- 
mals, or  bodies  which  refembled  them,  in  the  femen 
mafculinum,  has  added  luftre  to  thefecond;  and  the 
Count  de  BufFon,  whofe  ingenuity  and  acutenefs  are 
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diftinguifliable  even  in  an  enlightened  nation,  is  the 
chief  lupporter  of  the  third  opinion. 

But  a  particular  confideration  of  this  fubjeft  is  foreign 
to  the  dcfign  of  the  prefent  work.  It  may  fuffice  to  ob- 
ferve,  that  the  pride  of  fcience,  and  brilliancy  of  ima- 
gination, have  been  equally  unfuccefsful.  lb  elude 
difficulties  which  they  cannot  conquer,  modern  philofo- 
phers  have  endeavoured  to  transfer  the  queftion  ;  and 
by  fuppofmg  the  animal  already  to  exift  complete  in  its 
feveral  parts,  but  of  an  aftonifhing  minutenefs,  have  ra- 
ther laboured  to  fliow  by  what  means  it  is  animated,  and 
by  what  afliftances  evolved. 

This  view,  when  extended  to  fucceflive  generations, 
at  firft  ftartles  the  modeft  inquirer  by  its  apparent  ab- 
furdity,  and  perplexes  the  moderate  calculator.  It, 
however,  is  not  more  contradidlory  than  many  phyflo- 
logical  pofitions  which  have  never  been  controverted  ; 
and  it  is  fome  addition  to  its  credit,  that  it  is  fupported 
by  Bonnet  and  Haller.  On  this  foundation,  which  is 
fupported  alfo  by  the  authority  of  Harvey,  the  principle 
of  animation  mufl  be  the  feraen  mafculinum  ;  and  it  is 
not  entirely  without  reafon,  that  Bonnet  confiders  it  as 
the  firfl  and  chief  fupport  of  the  foetus  :  but  an  exten- 
five  period  is  required  to  evolve  the  feveral  very  intri- 
cate organs  of  which  the  human  frame  confifls.  The 
embryo  is,  at  firfl,  almofl  entirely  vegetative  :  it  ad- 
heres to  the  fundus  uteri,  and  extrafts  the  fluids  of  its 
mother  without  any  exertions  that  are  peculiarly  its  own. 
But  it  foon  fhows  fome  marks  of  animation.  Its  heart 
is  obferved  to  beat :  it  feems  to  prepare  fluids  for  its 
own  purpofes,  and  to  feparate  thofe  which  are  no  longer 
beneficial :  in  fliort,  it  acquires  a  diflinft  fyflem ;  from 
part  of  which  it  is  fuppUed  with  the  original  portion  of 
its  fluid  ;  and  which  it,  in  its  turn,  fupplies  with  the 
fame  fluids  more  highly  elaborated,  and  more  careful- 
ly prepared.  But  this  rather  belongs  to  the  hiflory  of 
the  ovum,  which  we  fliall  next  confider. 

Art. 
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Art.  II.  Structure  of  the  Ovum  In  early  Gesta. 

TION. 

WfiEN  the  germ  is  conveyed  into  the  uterus,  im- 
pregnation is  faid  to  take  place.  The  ovum,  foon' after 
its  introduftion,  adheres  to  fome  part  of  the  internal 
furface  of  the  uterus:  at  firft  it  appears  Ukeafmall  ve-' 
ficle,  nightly  attached  ;  and  gradually  increafes  in  bulk, 
till  it  apparently  comes  in  conta£t  with  the  whole  cavity 
of  the  fundus. 

^  The  embryo,  or  unformed  foetus,  with  placenta,  um- 
bilical cord,  membranes,  and  waters,  in  early  geftation. 
conftitute  the  ovum ;  which  then  appears  like  a  thick- 
ened flefhy  mafs,  the  more  external  lamellae  and  other 
parts,  which  are  afterwards  feparate  and  diftincl,  being 
blended  and  jumbled  in  fuch  a  manner  that  they  can- 
not be  readily  diftinguifhed  or  traced. 

In  the  progrefs  of  geftation,  the  external  lamellee,  or 
membranous  furface,  by  ftretching,  grows  thinner  5 
the  cavity  which  contains  the  rudiments  of  the  foetus  be- 
comes more  apparent ;  and  then  a  thick  vafcular  part 
on  the  outfide  of  the  chorion,  called  placenta^  can  be 
readily  diftinguifhed  from  the  membranous  portion  of 
the  ovum. 

The  external  membranous  part  of  the  ovum  (or  bag 
which  contains  in  its  cavity  the  embryo,  funis,  and  wa- 
tery fluid  in  which  the  embryo  floats)  is  originally  com- 
pofed  of  three  coats  :  the  internal  lamella,  or  that  next 
the  foetus,  is  called  amnios ;  the  next  is  the  true  cho- 
rion ;  and  the  external  is  called  the  fdlfe  or  fpongy  cho- 
rion, iBut  it  is  fnppofed  to  derive  an  extraordinary 
lamella  immediately  from  the  uterus,  which  confl.itutes 
the  external  covering  of  the  ovum.  This  produftion, 
which  is  fuppofed  to  be  entirely  formed  by  a  continua- 
tion of  the  internal  membrane  of  the  uterus,  is  at  firlL 
loofely  fprcad  over  the  ovum,  and  afterwards  comes  in 
contact  with  the  falfe  chorion.    Thefe  two  lamella:, 
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•  which  form  the  external  vafcular  furface  of  the  ovum, 
are  much  thicker  than  the  internal  membranes  of  the 
true  chorion  and  amnios ;  and  the  proportion  which 
they  bear  to  the  other  parts  is  fo  great,  that,  m  early 
cbnception,  the  mafs  of  the  ovum  is  chiefly  compdfed 
of  them.  Dr  Ruyfch  called  this  exterior  coat  the  tuni- 
ca Jilamentofa  ;  more  modern  authors,  \hefalfe  o^fpongy 
chorion.  But  Dr  Hunter  has  found  the  fpongy  chorion 
to  confifl:  of  two  diftin£l  layers :  that  which  lines  the 
uterus  he  flyles  meiiibrana  cadiica  or  ctecidiia,  becaufe  it 
is  caft  off  after  delivery  ;  the  portion  which  covers  the 
,ovum,  decidua  rejlexa,  becaufe  it  isjeflefted  from  the 
uterus  upon  the  ovum,  forming  the  cbnnefling  medium 
between  them.  The  portion  which  covers  tKe  ovum  is 
a  complete  membrane,  like  the  true  chorion  and  am- 
nios :  but  that  which  immediately  lines  the  uterus  is 
imperfect  or  deficient,  being  perforated  with  three  fo- 
:ramina,  viz.  two  fmall  ones,  correfponding  with  the 
infertion  of  the  tubes  at  the  fundus  uteri  ;  and  a  lar- 
ger ragged  perforation  oppofite  to  the  orificiuni  uteri. 

Thus,  according  to  Dr  Hunter,  the  embryo,  on  its 
firft  formation  in  the  ovUm,  and  the  foetus  during  the 
whole  time  ofgeftation,  is  inclofed  in  four  membranes j 
viz.  the  double,  falfe,  or  fpongy  chorion j  called  mem^ 
hrana  decidua,  and  decidiia  reflcxa  ;  the  true  chorioUj 
and  the  amnios,  which' include  a  fluid  called  the  liquor 
a?7ini{,  in  which  the  embryo  floats. 

The  true  chorion  and  the  amnios  are  decidedly  orga* 
nized  membranes,  containing  veflels,  arid  compofed  of 
regular  layers  of  fibres.  The  decidua,  and  decidua  re- 
flexa,  differ  in  appearance,  and  feem  to  refemble  thofe 
inorganic  fubftances  which  conneft  inflamed  vifcera.  If 
:they  be  original  membranes,  and  only  vifible  from  their 
evolution  and  increafe,  it  is  not  eafy  to  conceive  how 
the  ovum,  gets  behind  them,  fince  the  Fallopian  tubes 
are  not  covered  by  them.  We  are  therefore  inclined  to 
i adopt  an  opinion  fuggefted  firft  by  Mr  Grookftianks, 
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and  rendered  probable  by  the  experiments  of  Signor 
Scarpa,  "  That  they  are  entirely  compofed  of  an  infpif. 
fated  coagulable  lymph." 

Between  the  amnion  and  chorion,  a  quantity  of  ge- 
latinous fluid  is  contained  in  the  early  months ;  and  a 
fmall  bag,  or  white  fpeck,  is  then  obferved  on  the  am- 
nion, near  the  infertion  of  the  umbilical  cord.  It  is  fill- 
ed with  a  white  liquor,  of  a  thick  milky  confiftence  j 
and  is  called  veficula  umbilicaUs,  vejicula  alba  or  la6lea  : 
it  cammunicates  with  the  umbilical  cord  by  a  fmall  fu- 
nis, which  is  made  up  of  an  artery  and  vein.  This  ve- 
ficle,  and  d.u£t  or  tube  leading  from  it,  are  only  confpi- 
cuous  in  the  early  months ;  and  afterwards  become 
tranfparent,  and  of  confequence  invifible.  Their  ufe 
is  EOT  yet  underfl:ood. 

Though  the  bag,  or  external  parts  of  the  conception, 
at  firft  form  a  large  proportion  of  the  ovum  in  compa- 
rifon  of  the  embryo-  or  foetus,  in  advanced  geftation 
the  proportions  are  reverfed.  Thus  an  ovum  between 
the  eighth  and  ninth  week  after  conception,  is  nearly 
about  the  fize  of  a  hen*^s  eg;^,  while  the  embryo' 
fcarcely  exceeds  the  weight  of  a  fcruple :  at  three 
months,  the  former  increafes  beyond  the  magnitude  of 
a  goofe's  egg,  the  weight  above  eight  ounces ;  but  the 
foetus  does  not  then  amount  to  three  ounces :  at  fix 
months,  the  foetus  weighs  twelve  or  thirteen  ounces, 
and  the  placenta  and  membranes  only  feven  or  eight ; 
at  eight  months,  the  foetus  weighs  between  fix  and  fe- 
ven pounds,  the  fecundines  little  more  than  one  pound; 
at  birth,  the  foetus  weighs  from  ten  to  fourteen  pounds^ 
or  more ;  but  the  placenta  feldom  increafes  much  in 
bulk  from  between  the  feventh  and  eighth  month. 

Having  defcribed  the  ovum  in  early  geftation,  we  fhaH 
next  take  a  view  of  the  germ  ;  trace  the  progrefs  of  the 
embryo  and  foetus  j  then  refume  the  fubjeft  of  the 
ovum,  to  explain  the  ftrufture  of  the  membranes,  pla- 
centa, &c.  in  advanced  geftation,  and  point  out  the  molt 
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I  remarkable  changes  which  the  uterus  fufFers  during 
i  impregnation. 

Art.  III.  Evolution  of  the  Foetus. 

There  can  be  little  doubt  that  all  the  parts  of  an  ani- 
mal exift  completely  in  the  germ,  though  their  extreme 
minutenefs  and  fluidity  for  fome  time  conceal  them  from 
our  fight.  In  a  (late  of  progrefTion,  fome  of  them  are 
much  earlier  confpicuous  than  others. 

The  embryo,  in  its  original  ftate,  is  probably  entirely 
fibrous  and  nervous ;  and  thefe  primaryparts  feem  to  con- 
tain, in  a  fmall  fcale,all  the  others  w^hich  are  aftervi^ards 
to  be  progrelTively  evolved.  Of  the  former,  the  heart  and 
liver,  of  the  latter,  the  brain  and  fpinal  medulla,  firft 
become  confpicuous  :  for  the  fpine  or  carina  of  the  em- 
'  bryo  is  formed  fome  time  before  any  veftige  of  extremi- 
I  ties  begin  to  fprout.    The  encephalon,  or  head,  and 
its  appendages,  firft  appear ;  then  the  thoracic  vifcera; 
next,  the  abdominal :  at  length  the  extremities  gra- 
dually flioot  out ;  the  fuperior  firft,  then  the  inferior  : 
and,  by  flow  and  infenfible  gradation,  the  beautiful  and 
admirable  ftrufture  of  the  whole  complicated  fyftem  is 
I  evolved. 

>  As  foon  as  the  embryo  has  acquired  fufficient  con- 
fiftence  to  be  the  fubjeft  of  any  obfervation,  a  little  mo- 
ving point,  which  is  the  heart,  difcovers  itfelf.  Nothing, 
however,  but  general  circumftances  relating  to  the  par- 
ticular order  and  progrefs  of  the  fucceffive  germination 
<  or  evolution  of  the  vifcera,  extremities,  vafcular  fy- 
ftem, and  other  parts  of  the  human  foetus,  can  be 
afcertained,  as  it  is  beyond  the  power  of  anatomical  in- 
veftigation. 

It  is  alfo  exceedingly  difficult  to  determine  the  age  or 
proportional  growth  of  the  foetus.  The  judgment  we 
form  will  be  liable  to  confiderable  variation  :  ift,  From 
the  uncertainty  of  fixing  the  period  of  pregnancy; 
sdly,  From  the  difference  of  a  foetus  of  the  fame  age  in 
I  B  b  2  dif^ 
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different  women,  and  in  the  fame  woman  in  different 
pregnancies;  and,  laftly,  Becaufe  the  foetus  is  often 
retained  in  utero  for  fome  time  after  the  extinftion  of 
its  life. 

The  progrefs  of  the  foetus  appears  to  be  much  quicker 
in  the  early  than  latter  months:  but  the  proportional  in- 
creafe  is  attended  with  difficulty  in  the  calculation ;  for 
this,  among  other  reafons,  that  we  have  not  an  oppor- 
tunity of  knowing  the  magnitude  or  weight  of  the  fame 
foetus  in  different  months.  It  will  alfo,  probably,  be 
materially  influenced  by  the  health,  conllitution,  and 
mode  of  life,  of  the  parent. 

A  fcetus  of  four  weeks,  is  near  the  fize  of  a  common 
fly  J  it  is  foft,  mucilaginous,  feems  to  hang  by  its  bel- 
ly, and  its  bowels  are  only  covered  by  a  tranfparent 
membrane.  At  fix  weeks,  the  confidence  is  ftill  gela- 
tinous, the  fize  about  that  of  a  fmall  bee,  the  head  lar- 
ger than  the  refl:  of  the  body,  and  the  extremities  then 
begin  to  flioot  out.  At  twelve  weeks,  it  is  near  three 
inches  long,  and  its  formation  pretty  difliind.  At  four 
months^  the  foetus  meafures  above  five  inches  ;  at  five 
months,  between  fix  and  feven  inches  ;  at  fix  months, 
the  fcetus  is  perfect  in  all  its  external  parts,  and  com- 
monly in  length  about  eight,  or  between  eight  and  nine 
inches  ;  at  feven  months,  it  is  between  eleven  and 
twelve  inches ;  at  eight  months  about  fourteen  or  fif- 
teen inches  ;  and  at  full  time,  from  eighteen  to,  twenty- 
two  and  twenty-three  inches.  But  thefe  calculations^ 
for  the  above  reafons,  mull  be  very  uncertain. 


Art.  IV.  Contents  of  the  Gravid  Utsrus  in  advan- 
ced Gestation. 

These  confifl:  of  the  fcetus,  umbilical  cord,  placen- 
ta, membranes,  and  contained  fluid.  We  have  al- 
ready traced  the  progrefs  of  the  foetus ;  and  fliall  proceed 
to  defcribe  the  other  parts  of  the  ovum  in  advanced  ge- 
ftation,  asiuftnowenumeratedi 
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•  Umbilical  cord.  The  fetus  is  conneaed  to  the  pla- 
centa by  the  umbilical  cord,  or  navel-ftrmg;  which 
may  be  defined,  "  a  long  vafcular  rope,  compofed  of 
two  arteries  and  a  vein,  covered  with  coats  derived  from 
the  membranes,  and  diftended  with  a  quantity  of  vifcid 
gelatinous  fubftance,  to  which  the  bulk  of  the  cord  is 
chiefly  owing." 

,  The  cord  always  arifes  from  the  centre  of  the  child's 
telly,  but  its  point  of  infertion  in  the  cake  is  variable. 
Its  fliape  is  feldom  quite  cylindrical ;  and  its  velfeis  are 
fometimes  twifted  or  coiled,  fometimes  formed  into  lon- 
gitudinal fulci.  Its  diameter  is  commonly  about  the 
thicknefs  of  an  ordinary  finger,  and  its  length  fufficient 
to  admit  the  birth  of  the  child  with  fafety,  though  the 
placenta  (hould  adhere  at  the  fundus  uteri.  In  length 
and  thicknefs,  however,  it  is  liable  to  confiderable  va- 
riation. The  extremity  next  the  foetus  is  generally 
llrongeft: ;  and  is  fomewhat  weaker  and  more  flendeir 
next  the  placenta,  according  to  its  place  of  infertion  ; 
\yhich,  though  commonly  not  far  from  the  centre,  is 
fometimes  towards  the  very  edge.  This  fuggefts  an 
important  advice  to  pradtitioners,  to  be  cautious  of 
pulling  the  rope  to  extract  the  placenta  when  they  feel 
the  fenfation  of  its  fplittingasit  were  into  two  divifions, 
which  will  proportionally  weaken  its  refiftance,  and 
render  it  liable  to  be  ruptured  with  a  very  flight  degree 
of  force  in  pulling.  The  ufe  of  the  cord  is  to  connedi- 
the  foetus  to  the  cake,  to  convey  the  nutritious  fluid 
from  the  mother  to  the  child,  and  to  return  what  is  not 
employed. 

Placerita.  The  placenta,  cake,  or  after-birth,  is  a 
thick,  foft,  vafcular  mafs,  connefled  to  the  foetus  by 
the  funis  umbilicalis,  and  to  the  uterus  by  means  of 
the  fpongy  chorion,  as  already  explained.  It  differs 
iji  fliape  and  fize  j  it  is  thickefl;  at  the  centre,  and 
gradually  becomes  thinner  towards  ,  the  edges,  where 
the  mpmbranes  go  off  all  round,  making  a  complete 

E  b  3  bag 


OF  tHE  ABDOMEN.        Part VI.  . 


bag  or  involucrum  to  furround  the  waters,  funis,  and 
child. 

Its  fubftance  is  chiefly  vafcular,  and  probably  in  fomc 
degree  glandular.  The  ramifications  of  the  velTcls  ar& 
very  minute,  which  are  unravelled  by  maceration,  and, 
when  injected,  exhibit  a  mofl:  beautiful  appearance  re^ 
fetjibling  the  bufhy  tops  of  a  tree.  It  has  an  external 
convex,  and  an  internal  concave,  furface.  The  former 
is  divided  into  a  number  of  fmall  lobes  and  filTures,  by 
means  of  which  its  adhefion  to  the  uterus  is  more  firm- 
ly  fecured.  This  lobulated  appearance  is  moft  remark- 
able when  the  cake  has  been  raflily  feparated  from  the 
uterus ;  for  the  membrana  decidua,  or  connefting 
membrane  between  it  and  the  uterus,  being  then  torn, 
the  moft  violent  and  alarming  hasmorrhagies  frequendy 
enfue. 

The  internal  concave  furface  of  the  placenta  is  loofely 
covered  with  the  amnion,  and  by  the  chorion  more  im- 
mediately and  intimately.  From  this  internal  furface 
arife  innumerable  ramifications  of  veins  and  arteries, 
which  inofculate  and  anaftomofe  with  one  another ;  and 
at  laft  the  different  branches  unite,  and  forip  the  funis 
umbilicalis. 

The  after-birth  adheres  to  every  part  of  the  internal 
furface  of  the  uterus,  as  at  the  pofterior  and  anterior 
fuperior  parts,  laterally ;  and  fometimes,  though  more 
rarely,  part  of  the  cake  extends  over  the  orificium  ute- 
ri ;  from  vi'hence,  when  the  orifice  begins  to  dilate,  the 
mofl  frightful  and  dangerous  floodings  arife.  But  the 
moft  common  place  of  attachment  ot  the  cake  is  from 
the  fuperior  part  of  the  cervix  to  the  fundus. 

Twins,  triplets,  &c.  have  their  placenta,  fometimes 
feparate,  and  fometimes  adhering  together.  When  the 
placentae  adhere,  they  have  generally  the  chorion  in 
common  J  but  each  foetus  has  its  diftinfl  omnion.  They 
are  commo  ily  joined  together,  either  by  an  intervening 
membrane,  or  by  the  furfaces  being  contiguous  to  one 
anotl-.er ;  and  fometimes  the  vefTels  of  the  one  cake  ana- 
ftomofe  with  thofe  of  the  other. 
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The  human  placenta,  according  to  Dr  Hunter,  is  fi- 
milar  in  ftrufture  to  that  of  quadrupeds  ;  and  feems  to 
be  compofed  of  two  diftinft  fyftems  of  parts,  a  fpongy 
or  cellular,  and  a  vafcular  fubftance.  It  has  of  confc- 
quence  two  diftinft  fets  of  veflels.  The  fpongy  or  cel- 
lular part,  formed  by  the  decidua,  is  derived  from  the 
mother;  and,  if  filled  with  injeftion,  will  increafe  the 
placenta  to  nearly  twice  its  ordinary  thicknefs ;  the 
more  internal  vafcular  part  belongs  entirely  to  the  foe- 
tus, and  can  only  be  injefled  from  the  cord,  as  the 
fpongy  part  by  filling  the  vcfTels  of  the  uterus.  This 
will  be  better  underftood  when  the  mode  of  circulation 
between  the  parent  and  child  is  explained. 

Membranes.  Thefeconfift,  externally,  of  two  layers 
of  the  fpongy  chorion,  called  decidua,  and  decidua  re- 
fiexa;  internally,  of  the  true  chorion  and  the  amnion. 
They  form  a  pretty  flrong  bag,  commencing  at  the 
edge  of  the  cake,  going  round  the  whole  circumfe- 
rence, and  lining  the  internal  furface  of  the  womb. 
When  feparated  from  the  uterus,  this  membranous  bag 
is  flender  and  yielding,  and  its  texture  readily  deftroy- 
cd  by  the  impulfe  of  the  contained  fluid,  the  preflure  of 
the  child,  or  of  the  finger  in  touching ;  but  in  its  na- 
tural ftate,  while  it  lines  the  womb,  and  is  in  clofe  con- 
tact with  its  furface,  the  membranous  bag  is  fo  tough 
and  ftrong  as  to  give  a  confiderable  degree  of  refiftance. 
It  is  alfo  flrengthened  in  proportion  to  the  different  lay- 
ers of  which  it  is  compofed,  whofe  flruclure  we  Ihall , 
proceed  to  explain  more  particularly. 

I.  The  membrana  decidua,  or  that  lamella  of  the 
fpongy  falfe  chorion  which  is  in  immediate  contact  with 
the  uterus,  is  originally  very  thick  and  fpongy,  and  ex- 
ceedingly vafcular,  particularly  where  it  approaches  the 
placenta.  At  firft  it  is  loofely,  as  it  were,  fpread  over 
the  ovum  j  and  the  intervening  fpace  is  filled  with  a 
quantity  of  gelatinous  fubftance.  It  gradually  becomes 
more  and  more  attenuated  by  ftretching,  and  approaches 
nearer  to  the  interior  lamella  of  the  decidua,  called  de- 

B  b  4  cidua 


'^^  OF  THE  ABDOMEN.        Pan  VI, 

cidua  reflem  ;  and  about  the  fiftti  month  the  two  layers 
come  in  contact,  and  adhere  fo  as  to  become  apparent- 
ly  one  membrane.  ' 
^  2 .  Decidiia  refiexa..  In  its  ftrufture  and  appearance 
it  is  fimilar  to  the  former,  being  rough,  fleecy,  and 
vafcular,  on  its  external  furface  ;  internally,  fmoother 
3nd  perforated  with  a  number  of  fmall  foramina,  which 
are  the  orifices  of  velfcls  that  operi  into  this  internal  far- 
face.  In  advanced  geftation,  it  adheres  intimately  to 
the  former  membrane,  and  is  with  difficulty  feparatc4 
when  the  double  decidua  comes  olfentire;  but  the  outer 
lamella  more  commonly  adheres  to  the  uterus  after  the 
placenta  and  other  membranes  are  expelled,  and  is  af- 
terwards ca{t  off  with  the  cleanfings. 

The  decidua  reflexa  beconies  thicker  and  more  vaf- 
cular as  it  approaches  the  placenta,  and  is  then  blended 
•with  its  fubilance,  conftituting  the  cellular  or  maternal 
part  of  the  cake,  as  it  is  termed  by  Dr  Hunter.  The 
other  or  more  iriternal  part  belorigs  to  the  foetus,  and  is 
ftyled  the  f(Etal  part  of  the  placenta. 

The  double  decidua  is  opaque  in  comparifon  of  the 
other  membrane  ;,the  blood- velTels  are  derived  from  the 
uterus,  and  can  be  readily  traced  into  it.  Dr  Hunter 
fuppofes  that  the  double  decidua  lines  the  utefus  nearly 
in  the  fame  manner  as  the  peritonaeum  does  the  cavity 
of  the  abdomen,  and  that  the  ovum  is  inclofed  with- 
in its  duplicature  as  -within  a  double  night-cap.  On  this 
fuppofition  the  ovum  mufl  be  placed  on  the  outfide  of 
this  membrane,  which  is  riot  very  readily 'to  be  com- 
prehended ;  unlefs  we  adopt  Signior  Scarpa's  opi- 
nion already  rnentioned,  and  fuppofe  it  to  be  original- 
ly entirely  compofed  of  "  an  infpiffated  coagulable 

lymph."  ; 

The  true  chorion^  or  that  connefted  with  the  am- 
nion, is  the  firmeft,  fmootheft,  and  mofl  tranfparent 
of  all  the  membranes,  except  the  amnios ;  and,  when 
ieparated  from  it,  has  a  confiderable  degree  of  tranf- 
parency.  It  adheres  pretty  clofely  to  the  internal  fur- 
face 
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face  of  the  cake,  which  it  covers  immediately  under 
the  amnios,  and  gives  alfo  a  coat  to  the  umbilical  cord. 
•It  is  conncfted,  to  the  amnion  by  means  of  a  gelatinous 
fubftance,  and  is  eafily  feparated  from  it. 

4.  The  amnion^  or  internal  membrane,  forms  the 
(external  coat  of  the  umbilical  cord.  This  internal  la- 
mella of  the  membranous  bag  is  by  much  the  molt 
thin,  attenuated,  and  tranfparent  of  the  whole;  and  its 
veffcls  are  fo  delicate,  that  they  can  hardly  be  difco^ 
vered  ;  their  diameters  are  fo  fmall,  as  to  be  incapable 
in  their  natural  ftate  of  admitting  globules  of  red  blood. 
It  is,  . however,  firmer  and  ftronger  than  the  chorion, 
and  gives  the  greateft  refiftance  in  the  breaking  of  the 
membranes.  ' 

The /mall  bag,  called  veficula  umhilicalis^  formerly 
defcribed,  and  only  confpicuous  in  the  early  months 
from  its  fituation,  is  placed  between  the  amnion  and 
chorion,  near  the  attachment  of  the  cord ;  and,  from 
the  colour  of  its  contents,  has  been  miftaken  for  the 
urachus :  but  there  is  no  allantois  in  the  human  fub- 
ject. 

The  allantois  in  quadrupeds  is  an  oblong  membra- 
nous fac,  or  pouch,  placed  between  the  chorion  and 
amnion.  This  membrane  communicates  with  the  ura- 
chus, which  in  brutes  is  open,  and  tranfmits  the  urine 
from  the  bladder  to  the  allantois. 

5.  The  ivaters'2.x&  contained  within  the  amnion,  and 
are  called  the  liquor  amni'i.  They  are  purefl:,  cleareft, 
and  moft  limpid  in  the  firfl:  months ;  acquiring  a  co- 
lour, and  becoming  fomewhat  ropy,  towards  the  lat- 
ter end.  They  vary  in  different  fubjeds,  both  in  re- 
gard to  confidence  and  quantity ;  and,  after  a  certain 
period,  they  proportionally  diminifh  as  the  woman  ad- 
vances in  her  pregnancy.  This  liquor  does  not,  in 
any  refped,  refemble  the  white  of  an  egg  ;  it  is  gene- 
rally faltifli,  and  therefore  unfit  for  the  nutrition  of  the 
child  ;  fome  of  it  may  perhaps  be  abforbed  by  the  foe- 
tus, but  the  child  is  chiefly  nouriflied  by  the  navel- 

ftring, 


5^^  OF  THE  ABDOMEN.  Partvr. 

ftring.  _  In  the  early  months,  the  organs  are  not  fit  for 
fwallowmg;  and  monfters  are  fomftimes  born  a  ive 
where  fuch  organs  are  altogether  wanting.  * 
Water  is  fometimes  collefted  between  the  chorion 
and  amnion  or  between  the  lamellse  of  the  chorion 
rhis  ,s  called  thefalfe  water.  It  is  generally  in  much 
fmaller  quantity  than  the  true  water;  and,  without  de- 
triment to  the  woman,  may  flow  at  any  time  of  preg- 
nancy.  ^  fa 

Having  defcribed  the  contents  of  the  gravid  uterus 
let  us  confider  the  changes  which  that  organ  fufFers  du*. 
ring  the  progrefs  of  gdtation,  and  explain  the  manner 
of  circulation  between  the  parent  and  foetus,  and  with- 
in the  body  of  the  foetus ;  after  which  we  fhall  enume- 
rate the  moll  remarkable  peculiarities  of  the  non- 
natus. 

Art.  V.  Changes  of  the  Uterine  System  from  Im- 
pregnation. 

Though  the  uterus  gradually  increafes  in  fize  from 
the  moment  of  conception  till  full  time,  and  although 
its  diftention  is  proportioned  to  that  of  the  ovum,  with 
regard  to  its  contents,  it  is,  ftriftly  fpeaking,  never 
conipletely  diftended ;  for  in  early  geftation,  they  are 
entirely  confined  to  the  fundus  j  and,  at  full  time,  the 
finger  can  be  paflTed  for  fome  way  within  the  orificium 
uteri  without  touching  any  part  of  the  membranes. 
Again,  though  the  capacity  of  the  uterus  increafes,  yet 
it  is  not  mechanically  ftretched,  for  the  thicknefs  of 
its  fides  does  not  diminifli.    The  increafed  fize  feems, 
therefore,  to  depend  on  a  proportionable  quantity  of 
fluids  fent  to  that  part,  nearly  in  the  fame  way  the  Ikin 
of  a  child,  though  it  fufFers  fo  great  diftention,  does 
not  become  thinner,  but  preferves  its  ufual  thicknefs. 

This  is  proved  from  feveral  inftances  of  extra-uterine 
foetufes,  where  the  uterus,  though  there  were  no  con- 
tents, was  nearly  of  the  fame  fize,  from  the  additional 
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quantity  of  fluids  tranfmitted,  as  if  the  ovum  had  been 
contained  within  its  cavity.  Boehmerus  relates  the 
fame  circumltance,  without  attempting  to  explain  it,  in 
the  hiftory  of  a  cafe  of  extra-uterine  conception  in  the 
fifth  month.  The  uterus  is  painted  of  a  confiderable 
fize,  though  the  foetus  was  contained  in  the  ovarium. 

The  gravid  uterus  is  of  different  fize  in  different 
women ;  and  will  vary  according  to  the  bulk  of  the 
foetus  and  involucra.  The  fituation  alfo  varies  accor- 
ding to  the  increafe  of  its  contents,  and  the  pofition  of 
the  body.  For  the  firft  two  or  three  months,  the  cavity 
of  the  fundus  is  triangular  as  before  impregnation  ;  but 
as  the  uterus  flretches,  it  gradually  acquires  a  more 
rounded  form.  In  general,  the  uterus  never  rifes  di- 
redtly  upwards,  but  inclines  a  little  obliquely ;  moff 
coramoniy  to  the  right  fide  :  its  pofition  is  never,  how- 
ever, fo  oblique-as  to  prove  the  fole  caufe  either  of  pre- 
venting or  retarding  delivery. 

Though  confiderable  changes  are  occafioned  by  the 
gradual  diftention  of  the  uterus,  it  is  difficult  to  judge 
of  pregnancy  from  appearances  in  the  early  months. 
For  the  firfl  three  months,  the  os  tmae  feels  fmooth 
and  even,  and  its  orifice  is  nearly  as  fmall  as  in  the 
virgin  ftate.  When  any  difference  can  be  perceived, 
it  will  confifl:  in  the  increafed  length  of  the  projefting 
tubercle  of  the  uterus,  and  the  fhortening  of  the  vagina 
from  the  dcfcent  of  the  fundus  uteri  through  the  pelvis. 
This  change  in  the  pofition  of  the  uterus,  by  which  the 
projefting  tubercle  appears  to  be  lengthened,  and  the 
vagina  proportionally  Ihortened,  chiefly  happens  from 
the  third  to  the  fifth  month.  From  this  period  the  cer- 
vix begins  to  ftretchand  be  diftended,  firft,  at  the  up- 
per part ;  and  then  the  os  tinc^  begins  alfo  to  fuffer 
confiderable  changes  in  its  figure  and  appearance.  The 
tubercle  ftiortens,  and  the  orifice  expands :  but  during 
the  whole  term  of  geftation,  the  mouth  of  the  uterus 
IS  ftrongly  cemented  with  a  ropy  mucus,  which  lines  it 
and  the  cervix,  and  begins  to  be  difcharged  on  the  ap- 
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proach  of  labour.  In  the  lafl:  weeks,  when  the  cervix 
utsri  is  completely  diftended,  the  uterine  orifice  begins 
to  form  an  elliptical  tube,  inftead  of  a  fiffure  ;  and 
fometimes,  efpecially  when  the  parietes  of  the  abdo- 
men are  relaxed  by  repeated  pregnancy,  difappears  en- 
tirely, and  is  without  the  reach  of  the  finger  in  touch- 
ing. Hence  the  os  uteri  is  not  placed  in  the  direftion 
of  the  axis  of  the  womb,  as  has  generally  been  fup. 
pofed. 

The  progreffive  increafe  of  the  abdominal  tumour, 
from  the  ftretching  of  the  fundus,  affords  a  more  deci- 
five  mark  of  the  exiftence  and  period  of  pregnancy 
than  any  others  ;  and  the  progrefs  is  nearly  as  follows. 

About  the  fourth,  or  between  the  fourth  and  fifth 
month,  the  fundus  uteri  begins  to  rife  above  th?  pubes 
or  brim  of  the  pelvis,  and.  the  cervix  to  be  fomewhat 
diftended.  In  the  fifth  month,  the  belly  fwells  like  a 
ball  with  the  flcin  tenfe,  the  fundus  extends  about  half 
•way  between  the  pubes  and  navel,  and  the  neck  is  fen- 
fibly  fliortened.  In  the  feventh  month,  the  fundus,  or  fu^ 
perior  part  of  the  uterine  tumour,  advances  as  fara,s  the; 
umbilicus  ;  and  the  cervix  is  then  nearly  three-fourths 
diftended.  In  the  eighth,  it  reaches  mid -way  betweeri 
the  navel  and  fcrobiculus  cordis  ;  and  in  the  ninth,  to 
the  fcrobiculus  itfelf,  the  neck  then  being  entirely  di: 
ftended  ;  which,  with  the  os  tineas,  become  the  weak- 
eft  parts  of  the  uterus.  Thus  at  full  time  the  uterus 
occupies  all  the  umbilical  and  hypogaftric  regions :  its 
ftape  is  almoft  pyriform,  that  is,  more  rounded  above 
than  below,  and  having  a  ftridure  on  that  part  which 
is  furrounded  by  the  brim  of  the  pelvis. 

During  the  progrefs  of  diftentipn,  the  fubftance  of 
the  uterus  becomes  much  loofer,  of  a  fofter  texture, 
and  more  vafcular,  than  before  conceptipn ;  and  the 
diameter  of  its  vein  is  fo  much  enlarged,  that  they  have 
acquired  the  name  oi  finufes.  They  obiqrve  a  more  di- 
recl  courfe  than  the  arte^ries,  which  run  in  a  ferpentiiie 
manner  through  its.^y^f^ole  fubftance,  and  anaftomofe 
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v'lth  one  another,  particularly  at  that  part  where  the 
placenta  is  .attached :  It  is  in  this  part  alfo  that  the 
vafcular  ftrudlure  is  moft  confpicuous. 

The  arteries  pafs  from  the  uterus  through  the  deci- 
dua,  and  open  into  the  fubftance  of  the  placenta  in  an 
oblique  direaion.  The  veins  alfo  open  into  the  pla- 
centa ;  and  by  injefting  thefe  veins  from  the  uterus 
with  wax,  the  whole  fpongy  or  maternal  part  of  the 
placenta  will  be  filled. 

The  mufcular  ftruflure  of  the  gravid  uterus  is  ex- 
tremely difficult  to  be  traced  with  any  exadlnefs.  In 
the  wombs  of  women  who  die  in  labour,  or  foon  after 
delivery,  fibres  running  in  various  Jdiredions  are  ob- 
fervable  more  or  lefs  circular.  Thefe  feem  to  arife 
from  three  diftinft  origins,  viz.  from  the  place  where 
the  placenta  adheres,  and  from  the  aperture  or  orifice 
of  each  of  the  tubes :  but  it  is  almoft  impoffible  to  de- 
monftrate  regular  plans  of  fibres  continued  any  length 
without  interruption. 

The  appendages  of  the  uterus  fuffer  alfo  confiderable 
changes;  for  the  tubes,  ovaries,  and  ligaments,  gra- 
dually go  off  below  the  fundus  as  it  ftretches,  and  at 
full  time  are  almoft  entirely  obliterated.  At  full  time, 
efpecially  in  a  firft  pregnancy,  when  the  womb  rifes 
higher  than  in  fubfequent  impregnations,  the  ligamenta 
rotunda  are  confiderably  ftretched  ;  and  to  this  caufe 
tbofe  pains  are  probably  owing  which  ftrike  from  the 
belly  downwards  in  the  direftion  of  thefe  vafcular  ropes, 
which  are  often  very  painful  and  diftrefling  towards  the 
latter  end  of  geftation.  Again,  as  the  uterus,  which, 
is  chiefly  enlarge'd  towards  the  fundus,  at  full  time 
ftretches  into  the  cavity  of  the  abdomen  without  any 
fupport,  leaving  the  broad  ligaments  below  the  moft 
bulky  part,  we  can  readily  fee,  that  by  pulling  at  the 
umbilical  cord  to  deliver  the  placenta,  before  the  ute- 
rus is  fufficiently  contrafted,  the  fundus  may  be  pulled 
down  through  the  mouth  of  the  womb,  even  though 
no  great  violence  be  employed.    This  is  flyled  the  in- 
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•verfton  of  the  uterus ;  and  is  a  very  dreadful,  and  ge- 
nerally fatal,  accident.  It  is  the  confequence  only  of 
ignorance  or  temerity ;  and  can  fcarcely  happen  but 
from  violence,  or  from  an  officious  intrufion  on  the 
work  of  nature,  by  pulling  at  the  rope  while  the  wo- 
man is  faint  or  languid,  and  the  uterus  in  a  ftate  of 
atony. 

In  fome  rare  inftances,  the  force  of  labour  which 
propels  the  child  where  the  cord  is  fliort  naturally,  or- 
rendered  fo  by  circumvolutions  round  the  body  of  the 
child,  may,  when  the  placenta  adheres  to  the  fundus 
uteri,  bring  it  down  fo  near  the  os  tincse,  that  little 
force  would  afterwards  be  fufficient  to  complete  the  in- 
verfion.  This  fuggefts  a  precaution,  that  in  the  above 
circumftances,.  if  ftrong  labour-pains  fhould  continue, 
or  a  conftant  bearing  down  enfue,  after  the  delivery 
of  the  child,  the  practice  of  pulling  by  the  cord  fliould 
be  carefully  avoided,  and  the  hand  of  the  operator  be^ 
prudently  conduced  within  the  uterus,  to  feparate  the 
adhefion  of  the  cake,  and  guard  againft  the  hazard  of 
inverfion. 

The  ovaria  alfo  fufFer  fome  change  frpm  pregnancy. 

A  roundifh  figure  of  a  yellow  colour  appears  in  one 
of  them,  called  by  anatomifts  the  corpus  luteum;  and  in 
cafes  of  twins,  a  corpus  luteum  often  appears  in  each 
ovarium.  It  was  imagined  to  be  the  calyx  ovi ;  and  is 
obferved  to  be  a  gland  from  whence  the  female  fluid 
or  germ  is  ejefted.  In  early  geftation,  this  cicatrix  is 
moft  confpicuous,  when  a  cavity  is  obvious,  which  af- 
terwards coUapfes. 

If  the  ovarium  be  inje^led  in  the  latter  months,  the 
corpus  luteum  will  appear  to  be  compofed  chiefly  of 
veffcls.  A  portion  of  it,  however,  in  the  centre,  will 
not  be  filled  ;  from  which  it  is,  with  fome  reafon,  fuf- 
pedcd  that  it  is  a  cavity,  or  that  it  contains  a  fubflance 
not  yet  organized. 


Art 
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Art.  VI.  Manner  of  Circulation  between  the  Mo- 
ther and  Foetus. 

After  many  difputes  on  this  fubjcft,  it  is  now  ge- 
nerally allowed,  that  the  communication  between  the 
parent  and  child  is  carried  on  entirely  by  means  of  the 
placenta,  whofe  fpongy  furface  adheres  to  the  internal 
furface  of  the  womb,  and  receives  the  finer  part  of  the 
arterial  blood  of  the  mother  by  abforption.  No  ana- 
ftomofes  of  blood-vefl'els  between  them  have  yet  been 
clearly  fliown  by  the  experiments  of  any  phyfiologift  ; 
nor  has  any  coloured  injeftipn  been  puflied  from  the 
uterus  into  the  anterior  vafcular  part  of  the  cake,  nor 
from  the  foetus  or  umbilical  veflels  into  the  cellular 
part,  except  by  the  force  of  extravafation.  This  cel- 
lular part  of  the  placenta  is  probably  derived  from  the 
decidua ;  and  is  not  a  fpongy  inorganic  fubftance, 
merely  intended  for  the  attachment  of  the  cake,  but 
probably  a  regularly  conftrufted  and  organized  part 
belonging  to  the  mother.  The  cells,  therefore^  can- 
not be  filled  by  injeftion  from  the  umbilical  veffels, 
though  an  injeftion  will  readily  pafs  from  the  veffels  of 
the  uterus. 

We  find  the  fame  ftrufturc  obtain  in  cows,  where 
the  cellular  can  be  eafily  feparated  from  the  vafcular 
part,  and  the  diftinfl  property  of  each  aXcertained. 

As  the  ftrufture  of  the  cellular  part  of  the  placenta  is 
fomewhat  fimilar  to  that  of  the  more  fimple  glands,  it 
may  be  reafonably  inferred,  that  it  is  intended  for  other 
purpofes  befides  merely  abforbing  blood,  and  convey- 
ing it  to  the  umbilical  veffels  of  the  child.  It  feems 
probable,  therefore,  that  an  operation  fimilar  to  fecre- 
tion  is  carried  on  in  the  placenta;  that  the  veins  and 
arteries  of  the  foetus,  in  the  vafcular  part  of  the  cake, 
are  continuous ;  and  that  abforbents  arife  in  the  folli- 
cles, which  foon  terminate  in  veins.  From  this  view 
it  appears,  that  the  placenta  is  not  gnly  the  connefting 
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medium  between  the  mother  and  child,  intended  for 
conveying  and  returning  the  nutritious  fluid  from  the 
one  to  the  other,  but  allb  changes  and  prepares  it,  in 
a  particular  manner,  for  circulating  through  the  mi- 
nute velfels  of  the  delicate  foetus. 

This  mode  of  circulation  is  admirably  well  contrived 
for  the  prefervation  of  the  child  from  difeafes  which 
>x^ould  otherwife  be  communicated  from  the  mother. 
If  the  mutual  communication  were  kept  up  by  conti- 
nuous veffels,  the  foetus  would  conftantly  be  in  danger 
of  fuffering  when  the  mother's  circulation  was  accele- 
rated or  otherwife  difturbed. 


Art.  VII.  Circulation  in  the  Foetus. 

The  finer  part  of  the  arterial  blood  of  the  mother, 
tranfmitted,  in  the  manner  Jufl;  now  mentioned,  from 
the  uterus  to  the  placenta,  and  conveyed  along  the 
umbilical  cord  to  the  foetus  for  its  fupport  and  increafe, 
circulates  in  the  fyflem  of  the  non-natus  in  the  follow- 
ing manner. 

The  blood  pafles  dIreSly  from  the  placenta  into  the 
umbilical  vein ;  which,  running  along  the  funis,  perfo- 
rates the  belly  of  the  foetus,  and  enters  under  the  liver, 
where  it  divides  into  two  branches,  nearly  at  half  a 
right  angle.  One  of  thefe  branches,  called  the  diidiis 
"venofus,  carries  part  of  this  liquor  immediately  to  the 
lower  vena  cava.  The  other  carries  the  reft  to  the 
vena  portarum ;  where,  after  circulating  through  the 
liver,  it  alfo  gets  into  the  vena  cava,  and  fo  to  the 
heart :  but  the  circulation  here  is  carried  on  without 
any  neceflity  for  the  lungs  being  dilated.  For  foetufes 
have  an  oval  hole  open  between  the  two  auricles  of  the 
heart,  and  a  large  communicating  canal,  called  catialis 
arterloftis,  going  between  the  pulmonary  artery  and 
aorta ;  which  two  palfages  allow  the  reft  of  this  circula- 
ting fluid,  that  returns  by  the  cava  fuperior,  to  be  tranf- 
mitted to  the  aorta,  without  pafling  through  the  lungs. 
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The  blood  is  returned  from  the  foetus  by  the  arterits. 
wnbilicales,  which  take  their  rife  fometimes  from  tli^e 
trunk  of  the  aorta,  and  fometimes  from  the  iliac  arte- 
ries of  the  foetus;  and,  running  by  the  external  fides  of 
the  bladder,  afcend  to  go  out  at  the  navel. 

Thus  there  are  three  circulations  belonging  to  the 
liietus,  viz.  one  between  the  uterus  and  placenta,  by 
abforption  ;  one  between  the  placenta  and  foetus,  by  a 
continuation  of  veifels  through  the  cord  j  and  one  with- 
in the  foetus  itfelf. 

Art.  VIII.  Position  of  the  Foetus  in  Utero. 

The  foetus  is  commodioufly  adapted  to  the  cavity  of 
the  uterus,  and  defcribes  an  oblong  or  oval  figure ;  its 
,  feveral  parts  being  colledled  together  in  fuch  a  manner 
as  to  occupy  the  lead  po{rible  fpace.  The  fpine  is 
rounded,  the  head  reclines  forward  towards  the  knees, 
which  are  drawn  up  to  the  belly,  while  the  heels  are 
drawn  backwards  towards  the  breech,  and  the  hands 
and  arms  are  folded  round  the  knees  and  legs.  The 
.head  of  the  child  is  generally  downwards.  This  does 
does  not  proceed,  as  was  commonly  alleged,  from  the 
funis  not  being  exadly  in  the  middle  of  the  child's 
body,  for  it  is  not  fufpended  by  the  funis :  the  reafon 
is,  becaufe  the  fuperior  parts  are  much  larger  and  hea- 
vier in  proportion  than  the  inferior.  When  other  parts 
prefent,  it  feems  owing  to  the  motion  of  the  child  al- 
tering its  figure  when  the  waters  are  much  diminiflied 
in  quantity,  or  to  circumvolutions  of  the  cord :  when 
the  pofition  is  once  altered,  it  becomes  confined  or  lock- 
ed in  the  uterus,  and  cannot  eafily  refume  its  original 
pofture. 

.  As  the  figure  of  the  foetus  is  oval,  and  the  head  na- 
turally falls  to  the  mofl  depending  part  of  the  uterus, 
the  vertex  generally  points  to  the  os  tineas,  with  the 
ears  diagonally  in  the  pelvis  between  the  pubes  and  fa- 
crum.  The  foetus  is  mechanically'difpofed  to  alTume 
Vol.  II.  Cc  this 
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this  pofition  from  its  peculiar  figure  and  conftruftion 
particularly  by  the  bulk  of  the  head  and  articulation 
with  the  neck,  by  the  aftion  of  its  mufcles,  and  by  the 
lhape  and  conRruaion  of  the  cavity  in  which  it  is  con- 
tained . 


Art.  IX.  Peculiarities  of  the  Foetus. 

The  foetus,  both  in  external  figure  and  internal  ftruc- 
ture,  diflers  materially,  in  many  (triking  circumftances, 
from  the  aduh.  It  is  fufficient  for  our  prefent  purpofe' 
to  mention  a  few  particulars. 

The  head  is  very  large  in  proportion  to  the  reft  of 
the  body:  the  cranial  bones  are  foft  and  yielding,  and 
tht  futures  not  yet  united,  fo  that  the  bulk  of  the  head 
may  be  diminifhed  in  every  direftion,  and  its  paffage 
confequently  be  rendered  more  commodious.  The 
bones  of  the  trunk  and  extremities,  and  all  the  articu- 
lations, are  alfo  remarkibly  flexible.  All  the  apophyfes 
are  epiphyfes;  even  the  heads  and  condyles  and  brims, 
of  cavities,  inflead  of  bone,  are  of  a  foft  cartilaginous 
eonfiftence. 

The  brain,  fpinal  marrow,  and  whole  glandular  as 
■wefl  as  nervous  and  fanguiferous  fyftems,  are  confide, 
rably  larger  in  proportion  in  the  i'cetus  than  in  the  adult. 
It  has  a  gland  fituated  in  the  forepart  of  the  cheft  be- 
tween the  lamirire  of  the  mediaftinum,  called  the  thy- 
mus. The  liver  and  kidneys  are  much  larger  in  pro- 
portion ;  and  the  latter  are  divided  into  a  number  of 
fmall  lobes,  as  in  the  brute. 

The  foetus  alfo  diflers  in  feveral  circumftances  from  a. 
ehild  who  has  breathed. 

The  cavity  of  the  thorax  is  lefs  in  proportion  than 
"after  refpiration.  The  lungs  are  Imaller,  more  compadf, 
-of  a  red  colour  like  the  liver,  and  will  fink  in  water ; 
but  putrefadlion,  and  a  particular  emphyfema^  as  in  dif- 
■eafes  of  cattle,  and  blowing  into  them,  will  make  them 
fwim  :  which  fliould  prevent  us  from  haRily  determi- 
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nlng,  from  this  circumftance,  whether  a  child  has  breath- 
ed or  not ;  which  we  are  often  called  on  to  do.  Nei- 
ther does  their  finking  prove  that  the  child  never 
breathed  ;  for  a  child  may  die^  or  be  ftrangled  in  the 
birth,  or  immediately  after,  before  the  lungs  are  fully 
inflated. 

The  arterial  and  venous  fyftems  are  alfo  different  trom 
that  of  the  child.  Hence  the  difference  in  the  manner 
of  circulation  already  taken  notice  of. 


Explanation  of  TAB.  IX. 

1.  Trachea. 

2.  The  internal  jugular  vein. 

3.  The  fubclavian  vein. 

4.  Vena  cava  defcendens, 

5.  The  right  auricle  of  the  heart. 

6.  The  right  ventricle,  the  pericardium  being  remo* 

ved. 

7.  Part  of  the  left  ventricle. 

8.  Aorta  afcendens. 

p.  Arteria  pulmonalis. 

10  The  right  lobe  of  the  lungs,  part  of  which  is  cut  off 
to  fhow  the  great  blood-veffels. 

11.  The  left  lobe  of  the  lungs. 

12.  The  diaphragm. 

13.  The  liver. 

14.  The  ligamentum  rotundum. 

15.  The  bottom  of  the  gall-bladder  proje£ling  beyond 

the  anterior  edge  of  the  great  lobe  of  the  liver. 

16.  The  ftomach,  prefled  by  the  liver  toward  the  left- 

fide. 

17.  The  fmall  guts. 

18.  The  fpleen. 
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Explanation  of  TAB.  X. 

1.  The  under  fide  of  the  liver. 

2.  Ligamentum  rotundum. 

3.  The  gall-bladder. 

4.  The  pancreas. 

5.  The  fpleen. 

6.  The  kidney. 

7.  Aorta  defcendens. 

8.  Vena  cava  afcendens. 

9.  The  emulgent  vein. 

10.  A  probe  under  the  fpermatic  vefleis  and  the  arteria  v. 

mefenterica  inferior,  and  over  the  ureters. 

1 1 .  The  ureter. 

12.  The  iliac  veffels. 

1 3.  The  redum  inteftinum. 

14.  The  bladder  of  urine. 


SYSTEM  OF  ANATOMY, 


PART  VII. 
Of    the  vessels. 


c  H  A  P.  I. 
Of  the  Arteries 

,  .  ,  „.  T^HE  heart  throws  the  blood  into  two 
■  Jntroduaion,  ^   ^^^^^  ^^^^^^^ .  ^^^^  ^^^^^ 

med  aorta,  the  other  arteria  pulmonalif. 

The  aorta  diftributes  the  blood  to  all  the  parts  of  the 
body,  for  the  nourifhment  of  the  parts,  and  for  the  fe- 
cretion  of  different  fluids. 

The  arteria  pulmonalis  carries  the  venal  blood  thro* 
all  the  capillary  velTels  of  the  lungs. 

Both  thefe  great  or  general  arteries  are  fubdivided 
into  feveral  branches,  and  into  a  great  number  of  ra- 
mifications. 

The  fulmonary  artery.     The  pulmonary  artery  goes 

C  c  3  out 
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out  from  the  right  ventricle  of  the  heart;  and  its  trunk 
having  run  almoft  direftly  upward  as  high  as  the  cur, 
vature  of  the  aorta,  is  divided  into  two  lateral  branches, 
one  going  to  the  right  fide,  called  the  ri^irht  puhmnary 
artery^  the  other  to  the  left  fide,  termed  the  left  pulmo- 
nary  artery.    The  right  artery  pafles  under  the  curva- 
ture of  the  aorta,  and  is  confequently  longer  than  the 
left.    They  both  run  to  the  lungs,  and  are  difperfed 
through  their  whole  fubftance  by  ramifications  nearly 
like  thofe  of  the  bronchia,  and  lying  in  the  fame  direc- 
tions.   From  the  pulmonary  arteries  the  blood  is  re- 
turned by  the  veins,  which,  contrary  to  the  courfe  of 
the  arteries,  begin  by  very  minute  canals j  and  gradu- 
ally become  larger,  forming  at  length  four  large  trunks 
C2\\t 6.  pulmonary  veins ^  which  terminate  in  the  left  auricle 
by  one  common  opening,  from  whence  the  blood  paffes 
into  the  left  ventricle."  Ffom  this  the  aorta  goes  out  in  a 
direct  courfe,  nearly  over-againfl  the  fourth  vertebra  of 
the  back.  Its  courfe,  I  fay,  is  direct  with  refped  to  the 
heart ;  but  with  refpect  to  all  the  reft  of  the  body,  it 
afcends  obliquely  from  the  left  to  the  right  hand,  and 
from  before,  backward. 

Soon  after  this,  it  bends  obliquely  from  the  right 
hand  to  the  left,  and  from  before,  backward,  reaching 
as  high  as  the  fecond  vertebra  of  the  back  ;  from 
whence  it  runs  down  again  in  the  fame  direSion,  form- 
ing an  oblique  arch.  The  middle  of  this  arch  is  almoft 
oppofite  to  the  right  fide  or  edge  of  the  fuperior  por- 
tion of  the  fternum,  between  the  cartilaginous  extremi- 
ties  or  fternal  articulations  of  the  firft  two  ribs. 

From  thence  the  aorta  defcends  in  a  direft  courfe  a- 
long  the  anterior  part  of  the  vertebrss,  all  the  way  to 
the  OS  facrum,  lying  a  little  toward  the  left  hand  ;  and 
thereit  terminates  in  two  fubordinale  or  collateral  trunks, 
called  arter'ix  iliaca. 

General  dmjon  of  the  aorta.  The  aorta  is  by  ana- 
tomifts  generally  divided  into  the  aorfa  afcendens  and 
aorta  deiceadens,  though  both  ?re  but  one  and  the  fame 
*•   ■  •    ^    "  trunk, 
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trunk.  It  Is  termed  afcendens,  from  where  it  leaves  the 
heart  to  the  extremity  of  the  great  curvature  or  arch. 
The  remaining  part  of  this  trunk  from  the  arch  to  the 
OS  facrum  or  bifurcation  already  mentioned,  is  named 
(lefcendens. 

The  aorta  defcendens  is  further  divided  into  the  fu- 
perior  and  inferior  portions ;  the  firft  taking  in  all  that 
lies  above  the  diaphragm  ;  the  other,  all  that  lies  be- 
tween the  diaphragm  and  the  bifurcation. 

^The  aorta  afcendens  is  chiefly  diftributed  to  part  of 
:he  thorax,  to  the  head  and  upper  extremities.  The 
luperior  portion  of  the  aorta  defcendens  furnifhes  the 
reft  of  the  thorax ;  the  inferior  portion  furniflies  the 
abdomen  and  lower  extremities. 

Thegreat  trunk  of  the  aorta,  through  its  whole  length, 
iends  off  immediately  feveral  branches,  which  are  after- 
wards differently  ramified  ;  and  thefe  arterial  branches 
may  be  looked  upon  as  fo  many  trunks  with  refpeft  to 
;the  other  ramifications,  which  again  may  be  conlidered 
as  fmall  trunks  with  regard  to  the  ramifications  that 
they  fend  off. 

The  branches  which  go  out  immediately  from  the 
trunk  of  the  aorta,  may  be  termed  original  or  capital 
branches;  and  of  thefe  fome  are  large,  and  others  very 
fmall. 

The  large  capital  branches  of  the  aorta  are  thefe: 
two  arteriiE  fubclavias;  two  carotides,  one  caeliaca,  one 
mefenterica  fuperior,  two  renales,  formerly  termed  emul- 
'gentes,  one  mefenterica  inferior,  and  two  iliacte. 

The  fmall  capital  branches  are  chiefly  the  arteris  co- 
ronaris  cordis,  bronchiales,  oefophaggeas,  intercoftales, 
diaphragmaticse  inferiores,  fpermaticas,  lumbares,  and 
farcas. 

Thefe  capital  branches  or  arteries  are  for  the  moft 
part  difpofed  in  pairs ;  there  being  none  in  odd  num- 
bers but  the  cseliaca,  the  two  menlentericjE,  fome  of  the 
*Efophaga£32,  the  bronchialis,  and  fometimes  the  facrge. 

The  ramifications  of  each  capital  branch  are  in  une- 
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ven  numbers  with  refpeft  to  their  particular  trunks; 
but  with  refpeft  to  the  ramifications  of  the  like  capital 
trunks  on  the  other  fide,  they  are  difpofed  in  pairs. 
Among  the  branches  there  are  in  odd  numbers,  none 
but  the  arteria  facra  when  it  is  fmgle,  and  the  oefopha- 
gasae,  tluc  ramifications  of  which  are  fometimes  found  in 
pairs. 

Before  I  enter  upon  the  detail  of  each  of  thefe  parti- 
cular arteries,  many  of  which  have  proper  names ;  it 
will  be  convenient  to  give  a  fliort  view  of  the  difpofi- 
tion  and  diftribution  of  the  principal  arterial  branches, 
as  a  general  plan  to  which  all  the  particularities  of  each 
diftribution  may  afterwards  be  referred :  for  I  have  found 
by  experience,  that  the  common  method  of  defcribing 
the  courfe  of  all  the  ramifications  of  thefe  veflels,  with- 
out having  firft  given  a  general  idea  of  the  principal 
branches,  is  very  troublefome  to  beginners. 

General  dijlribution  of  the  branches  of  the  aorta.  The 
aorta  gives  rife  to  two  fmall  arteries,  C2\\t&  cor onar ice. 
cordis.,  which  go  to  the  heart  and  its  auricles ;  one  of 
which  is  fituated  anteriorly,  the  other  pofteriorly,  and 
fometimes  they  are  three  in  number. 

From  the  upper  part  of  the  arch  or  curvature,  the 
aorta  fends  out  commonly  three,  fometimes  four,  large 
capital  branches,  their  origins  being  very  near  each 
other.  When  there  are  four,  the  two  middle  branches 
are  termed  arteries  carotides ;  the  other  two,  fubclavia; 
and  both  are  diftinguifhed  into  right  and  left. 

When  there  are  but  three  branches,  which  is  often- 
efl  the  cafe,  the  firfl:  is  a  fliort  trunk,  common  to  the 
right  fubclavian  and  carotid  ;  the  fecond  is  the  left  fub- 
clavian  ;  and  the  third  the  left  carotid.  Sometimes,  the* 
very  rarely,  thefe  four  arteries  unite  in  two  trunks. 

The  origin  of  the  left  fubclavian  terminates  the 
aorta  afcendens ;  but  1  have  fometimes  obferved  four 
branches,  the  firft  three  of  which  were  thofe  already 
mentioned,  and  the  fourth  a  diftinft  trunk  of  the  left 
vertebral  artery. 
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.  It  mufl:  be  obferved,  that  thefe  large  branches  which 
arife  from  the  curvature  of  the  aorta,  are  fituated  ob- 
liquely ;  the  firll:,  or  that  which  is  moft  on  the  right 
hand,  lying  more  forward  than  the  reft,  and  the  laft, 
which  is  moft  on  the  left  hand,  more^backward.  The 
firft  and  fecond,  or  middle  branches,  are  generally  in 
the  middle  of  the  arch,  and  the  third  lower  down. 
Sometimes  the  firft  alone  is  in  the  middle ;  all  which 
varieties  depend  on  the  obliquity  of  the  arch. 

The  carotid  arteries  run  up  directly  to  the  head,  each 
of  them  being  firft  divided  into  tw^o,  one  external,  the 
other  internal.  The  external  artery  goes  chiefly  to  the 
outer  parts  of  the  head  and  dura  mater,  or  firft  cover- 
ing of  the  brain.  The  internal  enters  the  cranium, 
through  the  bony  canal  of  the  os  petrofum  ;  and  is  di- 
ftributed  through  the  brain  by  a  great  number  of  rami- 
fications. 

The  fubclavian  arteries  feparate  laterally  and  almoft 
tranfverfely,  each  toward  that  fide  on  which  it  lies,  be- 
hind and  under  the  claviculss,  from  whence  they  have 
their  name.  The  left  feems  to  be  fhorter,  and  runs  more 
obliquely  than  the  right. 

The  fubclavian  on  each  fide  terminates  at  the  upper 
edge  of  the  firft  rib,  between  the  lower  infertions  of  the 
.firft  fcalenus  mufcle ;  and  there,  as  it  goes  out  of  the 
thorax,  takes  the  name  of  arteria  axillaris. 

During  this  courfe  of  the  fubclavian  artery,  taking  in 
the  common  trunk  of  the  right  fubclavian,  feveral  arte- 
ries arife  from'  it,  viz.  the  mammaria  interna,  mcdia- 
llina,^  pericardia,  diaphragmatica  minor  five  fuperior, 
thymica,  and  trachealis. 

The  thymica  and  trachealis  on  each  fide  are  in  fome 
fubjefts  only  branches  of  one  fmall  trunk  which  fprings 
from  the  common  trunk  of  the  right  fubclavian  and  ca- 
rotid. 

_  They  are  generally  fmall  arteries,  which  run  fome- 
times  feparate,  and  fpmetimes  partly  feparate  and  partly 
joined. 
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The  fubclavian  fends  off  likewife  the  mammaria  in- 
terna, vertebrales,  cervicales,  and  fometimes  feveral  of 
the  upper  intercoflales. 

The  axillary  artery,  which  is  only  a  continuation  of 
the  fubclavian,  from  \yhere  it  goes  out  of  the  thorax  to 
the  axilla,  detaches  chiefly  the  mammaria  externa  or 
thoracica  fuperior,  thoracica  inferior,  fcapulares  externse, 
fcapularis  interna,  humeralis  or  mufcularis,  &c.  After- 
wards it  is  continued,  by  different  ramifications  and 
under  different  names,  over  the  whole  arm,  all  the  way 
to  the  ends  of  the  fingers. 

The  fuperior  portion  of  the  aorta  defcendens  gives 
off  the  artericE  bronchiales,  which  arife  fometimes  by  a 
fmall  common  trunk,  fometimes  feparate,  and  fome- 
times do  not  come  immediately  from  the  aorta.  It  next 
fends  off  the  cefophagaese,  which  may  be  looked  upon 
as  mediaftinae  po'Tieriores  ;  and  then  the  intercoftales 
from  its  pofterior  part,  which  in  fome  fubjeds  come  all 
from  this  portion  of  the  aorta,  in  others  only  the  lowed 
eight  or  nine. 

The  fmall  anterior  arteries  here  mentioned  are  gene- 
rally, at  their  origins,  fingle  and  in  uneven  numbers, 
but  they  divide  foon  after  toward  the  right  and  left. 

The  inferior  portion  of  the  defcending  aorta,  as  it 
paffes  through  the  diaphragm,  gives  off  the  diaphrag- 
maticse  inferiores  or  phrenicas,  which  however  do  not 
always  come  immediately  from  the  aorta.  Afterwards 
it  fends  off  feveral  branches  anteriorly,  pofl:eriorly,  and 
laterally. 

The  anterior  branches  are  csliaca,  which  fupply 
the  ftomach,  liver,  fpleen,.  pancreas,  &c. ;  the  mefente- 
rica  fuperior,  which  goes  chiefly  to  the  mefentery,  to 
the  fmall  inteftines,  and  to  that  part  of  the  great  inte- 
ftines  which  hes  on  the  right  fide  of  the  abdomen;  the 
mefenterica  inferior,  which  goes  to  the  great  intellines 
on  the  left  fide,  and  produces  the  hsmorrhoidalis  in- 
terna; and  laflly,  the  right  and  left  arteriae  fpermatics. 

The  poflierior  branches  are  the  arteriae  lumbares,  ot 
•     *  which 
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which  not  always  come  from  the  trunk  of  the  aorta. 

The  lateral  branches  are  the  capfulares  and  adipofa?, 
the  origin  of  which  often  varies ;  the  renales,  formerly 
termed  emulgentes,  and  the  iliacs,  which  terminate  the 
aorta  by  the  bifurcation  already  mentioned. 

The  iliac  artery  on  each  fide  is  commonly  divided 
into  the  external  or  anterior,  and  internal  or  poflerior. 

The  internal  iliaca  is  likewife  named  arteria  hypoga^ 
Jlrica  ;  and  its  ramifications  are  diftributed  to  the  vif- 
cera  contained  in  the  pelvis,  and  to  the  neighbouring 
parts,  both  internal  and  external. 

The  iliaca  externa,  which  is  the  true  continuation  of 
the  iliac  trunk,  and  alone  deferves  that  name,  goes  on 
to  the  inguen,  and  then  out  of  the  abdomen,  under  the 
.  Jigamentum  Fallopii ;  having  firft  detached  the  cpiga- 
firica,  which  goes  to  the  mufculi  abdominis  refti.  Ha- 
ving quitted  the  abdomen,  it  commences  arteria  crura- 
lis,  which  runs  down  upon  the  thigh,  and  is  diftributed 
by  many  branches  and  ramifications  to  all  the  lower  ex* 
tremity. 

I  {hall  now  go  on  to  examine  particularly  all  the  ca- 
pital or  original  branches  of  the  aorta,  from  their  ori- 
gin to  the  entry  of  them,  and  of  their  ramifications  in- 
to all  the  parts  of  the  body,  and  all  the  difierent  vifcera 
and  organs. 

-  Arteria  cardiacce  froe  coTGnartce  cordis.  The  cardiac 
or  coronary  arteries  of  the  heart,  arife  from  the  aorta 
immediately  on  its  leaving  the  heart.  They  are  two 
in  number  ;  and,  according  to  the  natural  fituation  of 
the  heart,  one  is  rather  fuperior  than  anterior,  the  other 
lather  inferior  than  pofterior. 

They  go  out  near  the  two  fides  of  the  pulmonary  ar- 
tery ;  which  having  firfl  furrounded,  they  afterwards 
run  upon  the  bafis  of  the  heart  in  form  of  a  kind  of 
crown  or  garland,  from  whence  they  are  called  coroi^a- 
ri<^;  and  then  purfue  the  fuperficial  traces  of  the  union 
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of  the  two  ventricles,  from  the  bafis  of  the  heart  to  the 
apex. 

They  fend  communicating  branches  to  each  other, 
which  are  afterward  loft  in  the  fubftance  of  the  heart, 
as  fliall  be  fhown  more  particularly  in  defcribing  that 
organ. 

We  fometimes  meet  with  a  third  coronary  artery, 
which  arifes  from  the  aorta  more  backward,  and  is  fpent 
on  the  pofterior  or  lower  fide  of  the  heart. 

The  arteriiz  carotides  in  general.  The  carotid  arteries 
are  commonly  demonftrated  after  the  fubglavian  ;  but  I 
choofe  to  defcribe  them  firft,  that  I  may  afterwards  be 
able  to  purfue  the  arteries  of  the  thorax,  arifing  partly 
from  the  fubclavise,  and  partly  from  the  aorta  defcen- 
dens,  without  interruption. 

Thefe  arteries  are  two  in  number,  one  called  the 
right  carotid,  the  other  the  left.  They  arife  near  each 
other,  from  the  curvature  or  arch  of  the  aorta  ;  the  left 
immediately,  the  right  moft  commonly,  from  the  trunk 
of  the  fubclavia  on  the  fame  fide,  as  has  been  already 
obferved. 

They  run  upon  each  fide  of  the  trachea  arteria,  be- 
tween it  and  the  internal  jugular  vein,  as  high  as  the 
larynx,  without  any  ramification.  During  this  courfe, 
therefore,  they  may  be  named  carotid  trunks,  or  gene- 
ral, common,  and  original  carotids.  Each  of  thefe 
trunks  is  afterwards  ramified  in  the  following  man- 
ner. 

The  trunk  having  reached  as  high  as  the  larynx,  is 
divided  into  two  large  branches  or  particular  carotids ; 
one  named  external,  the  other  internal;  becaufc  the 
firft  goes  chiefly  to  the  external  parts  of  the  head,  the 
fecond  enters  the  cranium,  and  is  diftributed  to  the 
brain. 

The  external  carotid  is  anterior,  the  internal  pofte- 
rior ;  and  the  external  is  even  fituated  more  inward 
and  nearer  the  larynx  than  the  other  ;  but  the  common 
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:names  may  ftill  be  retained,  as  being  taken,  not  from 
Jtheir  fituation,  but  from  their  diftribution. 

Arteria  carotis  externa.  The  external  carotid  is  the 
fmalleft,  and  yet  appears  by  its  direaion  to  be  a  conti- 
nuation of  the  common  trunk.  It  runs  infenfibly  out- 
ward, between  the  external  angle  of  the  lower  jaw  and 
the  parotid  gland,  which  it  fupplies  as  it  paffes.  After- 
wards  it  afcends  on  the  forefide  of  the  ear,  and  ends 
in  the  temples. 

In  this  courfe  it  fends  off  feveral  branches,  which 
may  well  enough  be  divided  into  anterior  or  internal, 
and  pofterior  or  external  j  and  the  principal  branches 
of  each  kind  are  thefe. 

The  firft  anterior  or  internal  branch  goes  out  from 
the  very  origin  of  the  carotid  on  the  infide ;  and  ha- 
ving prefently  afterward  taken  a  little  turn,  and  fent 
off  branches  to  the  jugular  glands  near  it  to  the  fat  and 
fkin,  it  runs  tranfverfely,  and  is  diftnbuted  to  the  glan-r 
dulas  thyroidsete,  and  to  the  mufcles  and  other  parts  of 
the  larynx ;  for  which  reafon  I  name  it  laryngats^  or 
gutturalis  fuperior.  It  likewife  fends  fome  branches  tc> 
the  pharynx  and  mufcles  of  the  os  hyoides. 

The  fecond  anterior  branch  pafles  over  the  neareft 
cornu  of  the  os  hyoides  to  the  mufcles  of  that  bone  and 
of  the  tongue ;  and  to  the  glandulje  fublinguales ;  af- 
terwards palling  before  the  cornu  of  the  os  hyoides,  it 
-'lofes  itfelf  in  the  tongue;  from  whence  it  has  been  call- 
ed artena  fublingualis  ;  and  it  is  the  fam^  artery  which 
others  have  named  ranina. 

The  third  branch,  or  arteria  maxillaris  inferior,  goes 
to  the  maxillary  gland,  to  the  ftyloide  and  maftoide 
mufcles,  to  the  parotid  and  fublingual  glands,  to  the 
mufcles  of  the  pharynx,  and  to  the  fmall  flexors  of  the 
■  head. 

The  fourth  branch,  which  I  name  arterm  maxillaris 
^  ^^r^^rK^,  paffes  anteriorly  on' the  maffeter  mufcle,  and 
middle  of  the  lower  jaw  near  the  chin  ;  from  whence 
it  has  a  denomination,  in  fome  languages,  which  can- 
not 
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not  be  expreffed  In  Englifli.  Afterwards  it  runs  under 
the  mufculu§  depreffa  angulioris,  which  it  fupplies,  as 
well  as  the  buccinator  and  the  depreffor  labii  infe- 
lioris. 

It  fends  off  a  particular  branch,  very  much  contort- 
ed, which  divides  at  the  angular  eommiffure  of  the 
lips,  and  running  in  the  fam?  manner  along  the  fupe- 
rior  and  inferior  portions  of  the  mufculus  orbicularis, 
it  communicates  on  both  fides  with  its  fellow,  and' 
thereby  forms  a  kind  of  arteria  eorortaria  labiorum. 

Afterwards  it  afcends  toward  thenares,  and  is  diftri- 
buted  to  the  mufcles,  cartilages,  and  other  parts  of  the 
iiofe,  fending  down  fome  twigs  which  communicate 
with  the  coronary  artery  of  the  lips.  Laftly,  it  reaches 
the  great  angle  of  the  eye,  and  is  ramified  and  loft  on 
the  mufculus  orbicularis  palpebrarum,  fuperciliaris,  and 
frontalis.  Through  all  this  courfe  it  is  named  arteria 
annularis. 

The  fifth  branch  arifes  over-agalnfl:  the  condyle  of  the 
lower  jaw  ;  and  as  it  js  very  confiderable,  I  call  it  ?na- 
ail/arts  mterna.  It  paffes  behind  the  condyle  ;  snd  ha- 
ving given,  off  a  twig  among  the  mufculi  pterygoidosj, 
it  is  divided  into  three  principal  branches. 

The  firft  branch  goes  through  the  inferior  orbitary 
or  fpheno-maxillary  fiffure  to  the  orbit,  after  having 
fupplied  the  mufcles  about  the  uvula,  and  the  glandu- 
lous  membraoe  of  the  poflerior  nares,  through  the  fo- 
ramen fpheno-palatinum.  1  name  this  branch  fpherlO' 
viaxillaris. 

It  fends  fome  very  fmall  branches  inferiorly  and  la- 
terally to  the  parts  contained  in  the  orbit,  and  detaches 
a  fmall  fubaltern  branch  through  the  extremity  of  the 
fuperior  orbitary  or  fphenoidal  fiffure,  which  enters  the 
cranium,  and  is  fpent  upon  the  dura  mater,  commu- 
nicating there  with  the  other  artery  of  the  dura  mater,  - 
■which  enters  by  the  foramen  fpinale  of  the  fphenoidal 
bone. 

It  fends  off  likewife  another  fubaltern  braach,  which 
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paffes  through  the  pofterior  opening  of  the  orbltary  ca- 
nal ;  and  havhig  furniflied  the  maxillary  finus  and  the 
teeth,  goes  out  by  the  inferior  orbitary  hole,  and  on 
the  cheek  communicates  with  the  angular  artery. 

The  fecond  of  the  three  branches  runs  through  the 
ranal  of  the  lower  jaw  j  and  being  diftributed  to  the 
alveoli  and  teeth,  goes  out  at  the  hole  near  the  chin, 
and  lofes  itfelf  in  the  neighbouring  mufcles,  communi- 
cating with  the  rami  of  the  arteria  maxiilaris  externa. 

The  third  branch  of  the  maxiilaris  interna  runs  up 
between  the  internal  and  external  carotids,  paffes  thro* 
the  foramen  fpinale  of  the  fphenoidal  bone,  and  is  di- 
ftributed to  the  dura  mater  by  feveral  ramifications, 
which  run  forward,  upward,  and  backward  j  the  up- 
permofl:  communicating  with  thofe  on  the  other  fide 
above  the  longitudinal  finus  of  the  dura  mater. 

This  artery  oi  the  dura  mater,  which  may  be  termed 
fphefio'fpina/isf  to  diftinguifli  it  from  thofe  that  go  to 
the  fame  part  by  another  courfe,  arifes  fometimes  fromi 
the  trunk  of  the  external  carotid,  behind  the  origin  of 
the  laryngasa  or  gutturalis  fuperior,  and  fometimes  from 
the  firft  ramus  of  the  maxiilaris  interna,  juft  before  it 
•enters  the  fpheno-maxillary  fiffure. 

The  fixth  anterior  or  internal  branch,  which  is  very 
fmall,  is  fpent  on  the  mufcuius  maffeter. 

The  firft  external  or  pofterior  branch  is  named  arfe- 
ria  occipitalis.  It  paffes  obliquely  before  the  internal 
jugular  vein,  and  having  given  twigs  to  the  mufcuius 
ftylo-hyoidsus,  ftylo-gloffus,  and  digaftricus,  it  runs 
between  the  ftyloide  and  maftoide  apophyfes,  along  the 
maftoide  groove,  and  goes  to  the  raufeles  and  inte- 
guments which  cover  the  os  occipitis,  turning  feveral 
times  in  an  undulating  manner  as  it  afcends  back- 
wards. 

It  communicates  by  a  defcending  branch  with  the 
vertebral  and  cervical  arteries,  .as  has  been  already 
faid,  near  the  top  of  the  head ;  it  communicates  like- 
wife  with  the  pofterior  branches  of  the  temporal  ar- 
tery. 
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tery,  and  it  fends  a  branch  to  the  foramen  maftoi. 

llie  fecond  external  branch  fpreads  itfelf  on  the  out- 
ward ear,  by  a  great  many  frnall  twigs  on  each  fide,  fe. 
veral  of  which  run  inward,  and  furnifli  the  cartilages, 
meatus  auditorius,  {kin  of  the  tympanum,  and  internal 
ear. 

The  trunk  of  the  external  carotid  afcends  afterward 
above  the  zygoma,  paffing  between  the  angle  of  the 
lower  jaw  and  parotid  gland,  aad  forms  the  temporal 
artery,  which  divides  into  an  anterior,  middle,  and  po-  ( 
fterior  branch.  j 

The  anterior  branch  of  the  temporal  artery  goes  to  | 
the  mufculus  frontalis,  communicates  with  the  arteria 
angularis,  and  fometimes  gives  off  a  very  fmall  artery, 
which  pierces  the  internal  apophyfis  of  the  os  malje  all 
the  way  to  the  orbit.  The  middle  branch  goes  partly  to 
the  mufculus  frontalis,  partly  to  the  .occipitahs.  The 
pofterior  branch  goes  to  the  occiput,  and  communi- 
cates with  the  arteria  occipitalis.  All  thefe  branches 
likewife  furnifh  the  integuments. 

:  Arteria  carotis  interna.  The  internal  carotid  artery 
leaving  the  general  trunk,  is  at  firft  a  little  incurvated, 
appearing  as  if  either  it  were  the  only  branch  of  that 
trunk,  or  a  branch  of  the  trunk  of  the  external  caro- 
tid. Sometimes  the  curvature  is  turned  a  little  outward, 
and  then  more  or  lefs  inward,  paffing  behind  the  neigh- 
bouring external  carotid. 

It  is  fituated  a  little  more  backward  than  the.  carotis 
externa,  and  generally  runs  up  without  any  ramification, 
as  high  as  the  lower  orifice  of  the  great  canal  of  the 
apophyfis  petrofa  of  the  os  temporis.  ^  It  enters  this  ori- 
fice directly  from  below  upward,  and  afterward  makes 
afi  angle  according  to  the  direction  of  the  canal,  the  reft 
of  which  it  pafles  horizontally,  being  covered  by  a  pro- 
duction of  the  dura  mater.  r 

At  the  end  of  this  canal  it  is  again  incurvated  from 
.below  upward,  and  enters  the  cranium  through  a  notch 
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of  the  fphenoidal  bone.  Then  it  bends  from  behind, 
forward,  and  makes  a  third  angle  on  the  fide  of  the  fel- 
la fphenoidalis ;  and  again  a  fourth,  under  the  clinoide 
apophyfis  of  that  fella. 

As  it  leaves  the  bony  canal  to  enter  the  cranium,  it 
fends  off  a  fmall  branch  through  the  fphenoidal  fiffure 
to  the  .orbit  and  eye ;  and  foon  afterward  a  confider- 
able  branch,  through  the  foramen  opticum,  to  fupply 
the  contents  of  the  orbit.  The  continuation  of  this 
paffes  out  through  the  foramen  fupra  orbitarius,  to  be 
diftributed  to  the  forehead.  At  the  inner  angle  of  the 
eye  it  communicates  with  the  angular  artery. 

Afterwards  the  internal  carotid  runs  under  the  bafis 
of  the  brain  to  the  fide  of  the  infundibulum,  where  it  is 
at  a  fmall  diftance  from  the  internal  carotid  of  the  other 
fide,  and  there  it  commonly  divides  into  two  principal 
branches,  one  anterior,  and  one  pofterior. 

The  anterior  branch  runs  forward  under  the  brain, 
firfl:  feparating  from  that  on  the  other  fide,  then  coming 
Hearer  again,  if  unites  with  it  by  an  anaftomofis  or  com- 
munication in  the  interftice  between  the  olfaftory 
nerves.  Afterwards,  having  fent  off  fmall  arteries, 
which  accompany  thefe  nerves,  it  leaves  its  fellow,  and 
(divides  into  two  or  three  branches. 
•  The  firft  of  thefe  branches  goes  to  the  anterior  Ibbe 
of  the  brain;  the  fecond,  which  is  fometimes  double, 
is  inferted  on  the  corpus  callofum,  to  which,  it  gives 
fome  ramifications,  as  alfo  to  the  falx  of  the  dura  ma- 
ter and  middle  lobe  of  the  brain.  The  third,  which  in 
fome  fubjeds  is  a  diftinft  branch,'  in  others  only  a  di- 
vifion  of  the  fecond,  goes  to  the  pofterior  lobe  of  the 
brain.  This  might  be  looked  upon  as  a  third  princi- 
;pal  branch,  lying  between  the  other  two. 

The  pofterior  branch  communicates  firft  of  all  with 
I  the  vertebral  artery  of  the  fame  fide,  and  after  running 
between  the  anterior  and  lateral  lobes  of  the  brain,  di- 
vides into  feveral  rami,  which  run  between  its  fuperficial 
'Circumvolutions  j  and  are  ramified  in  many  different  di- 
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r^aions  on  and  between  thefe  circumvolutions,  all  the 
way  to  the  bottom  of  the  fulci. 

All  thefe  ramifications  are  covered  by  the  pia  mater, 
in  the  dyplicature  of  which  they  are  diflributed,  and 
form  capillary  reticular  textures  in  great  numbers-;  and 
afterwards  they  are  loft  in  the  inner  fubftance  of  the 
brain.  The  anterior  and  middle  branches  produce  the 
fame  kind  of  ramifications,  and  the  anterior,  in  particu- 
lar, fends  a  twig  to  the  corpus  callofum. 

Arteria  fuhclavia.  The  fubclayian  arteries  are  named 
from  their  fituation  near  the  claviculas,  in  the  tranfverfe 
direftion  of  which  they  run.  They  are  two  in  number, 
one  right,  the  other  left ;  and  they  arife  from  the  arch 
of  the  aorta,  on  each  fide  of  the  left  carotid,  which 
commonly  lies  in  the  middle  between  them  ;  but  when 
both  carotids  go  out  feparately,  they  both  lie  be- 
tween the  fubclavise.  Thefe  arteries  terminate,  or  ra- 
ther change  their  name,  above  the  middle  of  the  two 
firft  ribs,  between  the  anterior  infertions  of  the  mufculr 
fcaleni. 

The  right  fubclavian  is  larger  at  the  beginning  than 
the  left,  vt^hen  it  produces  the  right  carotid;  its  origin 
is  likewife  more  anterior  and  higher,  becaufe  of  the  ob- 
liquity of  the  arch  of  the  aorta ;  for  which  reafon  alfo 
the  left  is  fhorter  than  the  right,  and  runs  more  oblique- 
ly. Both  of  them  are  diftributed  much  in  the  fame 
manner  ;  and  therefore  the  defcription  of  one  may  like- 
wife  be  applied  to  the  other. 

The  riglit  fubclavian,  the  longeft  of  the  two,  gives 
off,  firft  of  all,  fmall  arteries  to  the  mediaftinum,  thy- 
mus, pericardium,  afpera  arteria,  &c.  which  are  named 
medlafl'ina^  thymicce,  pericardia^  and  tracheales.  Thefe 
fmall  arteries  fometimes  go  out  from  the  fubclavian  it- 
felf,  either  feparately  or  by  fmall  common  trunks ; 
fometimes  they  are  branches  of  the  mammaria  interna, 
efpecially  the  mediaftina. 

Afterward  this  right  fubclavian,  at  about  a  finger's 
breadth  from  its  origin,  often  produces  the  common 
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carotid  of  the  fame  fide ;  and  at  a  fmall  finger's 
breadth  from  the  carotid,  it  gives  oif  commonly  three 
confiderable  branches,  viz.  the  mammaria  interna,  cer- 
vicahs,  and  vertebralis,  and  fometimes  an  intercoftal  ar- 
tery, which  goes  to  the  firft  ribs  called  inter cojialis  fupe^ 
rior. 

Arteria  thymica.  The  arteria  thymlca  communicates 
with  the  mammaria  interna,  and  fometimes  arifes  from 
the  anterior  middle  part  of  the  common  trunk  of  the  fub- 
clavian  and  carotid.  The  thymus  receives  likewife 
feme  rami  from  the  mammaria  interna  and  interco/la- 
lis  fuperior.  The  fame  obfervation  may  be  applied  to 
the  mediaftina  and  pericardia. 

Arteria  pericardia.  The  pericardia  arifes  much  in 
the  fame  manner  with  the,  thymica,  and  runs  down  up- 
on the  pericardium  all  the  way  to  the  diaphragm,  td 
which  it  fends  fome  fmall  ramifications. 

Arteria  mediajlina.  The  mediaftina  arifes  fometimes 
immediately  after  the  thymica,  and  is  diftributed  prin- 
cipally to  the  mediailinum. 

Arteria  trachealis.  The  trachealis,  which  may  like- 
wife  be  named  gutturalis  inferior^  runs  up  from  the  fub- 
clavia,  in  a  winding  courfe,  along  the  afpera  arteria,  to 
the  glandulee  thyroidass  and  larynx,  detaching  fmall 
arteries  to  both  fides,  one  of  which  runs  to  the  upper 
part  of  the  fcapula. 

Arteria  mammaria  interna:  The  internal  mammary 
artery  comes  from  the  anterior  and  lower~  fide  of  the 
fubclavia,  near  the  middle  of  the  clavicula,  and  runs 
down  for  about  one  finger's  breadth^  behind  the  car- 
tilages of  the  true  ribs,  an  inch  difiant  from  the  fler- 
num. 

_  In  its  palTage  it  fends  rami  to  the  thymus,  media* 
ftinum,  pericardium,  pleura,  and  intercoftal  mufcles. 
It  likewife  detaches  other  branches,  through  thefe 
mufcles  and  between  the  cartilages  of  the  ribs,  to  the 
peaoralis  major,  and  other  neighbouring  mufcu'lar  por- 
tions, to  the  mammae,  membrana  adipofa,  and  fkin. 
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Several  of  thefe  rami  communicate,  by  anaflomofes, 
with  the  mamniaria  externa,  and  other  arteries  of  the 
thorax,  efpecially  in  the  fubftance  of  the  peftoraiis  ma- 
jor, and  likewife  with  the  intercortals.  Afterwards  it 
goes  out  of  the  thorax  on  one  fide  of  die  appendix  en« 
fiformis,  and  is  loft;  in  the  mufculus  abdominis  rec- 
tus, a  little  below  its  upper  part ;  communicating,  at 
this  place,  by  feveral  fmall  ramifications  with  the  arteria 
epigaftrica  ;  and,  in  its  courfe,  it  gives  branches  to  the 
peritonaeum,  and  to  the  anterior  part  of  the  oblique  and- 
tranfverle  mufcles  of  the  abdomen. 

Arteria  cervicalis.  The  cervical  artery  arifes  from  the 
upper  fide  of  the  fubclavian,andis  prefently  afterwards 
divided  into  two,-  which  come  out  fometimes  fepa- 
rately,  fometimes  by  a  fmall  common  trunk.  The 
largcd  of  thefe  two  arteries  is  anterior,  the  other  po- 
fterior^ 

The  anterior  cervicalis,  running  behind  the  carotid 
of  the  fame  fide,  is  diftiributed  to  the  mufculus  coraco- 
hyoidasus,  maft:oid£eus,  cutaneus,  ftierno-hyoidseus,  and 
fterno-thyroidpsusy  ta  the  jugular  glands,  the  afpera  ar- 
teria, the  mufcles  of  the  pharynx,  bronchia,  cefopha- 
gus,  and  to  the  anterior  mufcles  which  move  the  neck 
and  head.  This  artery  has  been  obferved  to  fend  out 
the  intercoft:alis  fuperior. 

The  pofterior  cervicalis  arifes  fometimes  a  little  after 
the  vertebralis,  and  fometimes  from  that  artery.  It 
pafles  under  the  tranfverfe  apophyfis  of  the  laft  verte- 
bra of  the  neck ;  and  fometimes  through  a  particu- 
lar hole  in  that  apophyfis ;  and  from  thence  runs  up 
backward  in  a  winding  courfe,  on  the  vertebral 
mufcles  of  the  neck,  and  then  returns  in  the  fame 
rnanner. 

It  communicates  with  a  defcending  branch  of  the  oc- 
cipital artery,  and  with  another  of  the  vertebral  artery 
above  the  fecond  vertebra.  It  is  difliributed  to  the  muf- 
culi  fcaleni,  angularis  fcapulte,  and  trapezius,  and  to 
thcjugular  glands  and- integuments. 
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Arteria  vertebra/is.  The  vertebral  artery  goes  out, 
from  the  pofterior  and  upper  fide  of  the  fubclavian,  al- 
moft  oppofite  to  the  mammaria  interna  and  cervicalis. 
It  runs  up  through  all  the  holes  in  the  tranfverfe  apo- 
phyTis  of  the  vertebra  of  the  neck,  and  in  its  paflage 
fends  off  little  twigs  through  the  lateral  notches  of  thefe 
vertebrae,  to  the  medulla  fpinalis  and  its  coverings.  It 
alfo  gives  arteries  to  the  vertebral  mufcles,  and  to  other 
mufcles  near  them. 

As  it  paffes  through  the  tranfverfe  hole  of  the  fecond 
vertebra,  it  is  generally  incurvated,  to  accommodate  it- 
felf  to  the  particular  obliquity  of  this  foramen,  mention- 
ed in  the  defcription  of  the  fkeleton.  And  between  this 
hole  and  that  in  the  firfl  vertebra,  it  takes  another  lar- 
ger turn  in  a  contrary  direflion  to  the  former.  Having 
paifed  the  tranfverfe,  hole  t)f  the  firft  vertebra,  it  is  con- 
fiderably  incurvated  a  third  time,  from  before  back- 
wards, as  it  goes  through  -the  fuperior  and  pofterior 
notch  in  this  vertebra. 

At  this  third  curvature,  it  fends  off  a  fmall  branch, 
which  is  ramified  on  the  outer  and  poflerior  parts  of  the 
•occiput,  and  communicates  with  the  cervical  and  occi- 
pital arteries.  Having  afterwards  reached  the  great  fo- 
ramen of  the  OS  occipitis,  it  enters  the  cranium,  and 
pierces  the  dura  mater ;  and  on  thefe  accounts  it  may 
be  named  arJeria  occipitalis  -pofierior^  to  diftinguifli  it 
from  the  other,  which  is  lateral. 

As  foon  as  it  enters  the  cranium,  it  fends  feveral  fmall 
ramifications  to  the  back-part  of  the  medulla  oblongata, 
and  to  the  corpora  olivaria  and  pyramidalia,  which  are 
likewife  fpread  on  the  backfides  of  the  fourth  ventricle 
of  the  brain,  and  form  the  plexus  choroides  of  the  ce- 
rebellum. 

Afterwards  it  advances  on  the  apophyfis  bafilaris  of 
the  OS  occipitis,  inclining  by  fmall  degrees  toward  the 
vertebral  artery  of  the  other  fide,  all  the  way  to  the 
extremity  of  that  apophyfis,  where  they  both  join  in 
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one  common  trunk,  which  may  be  named  arter'ia  bafi. 
laris. 

Arter'ia  bafilaris.  The  arteria  bafilaris  runs  forward 
under  the  great  tranfverfe  protuberance  of  the  medulla 
oblongata,  to  which  it  gives  ramifications,  as  well  as  to 
the  neighbouring  parts  of  the  medulla.  Sometimes 
this  artery  divides  again  near  the  extremity  of  the  apo- 
phyfis  bafihiris  into  two  lateral  branches,  which  com- 
municate with  the  pofterior  branches  of  the  two  in- 
ternal carotides,  and  are  loft  in  the  pofterior  lobe  of/ 
the  brain. 

Arteries  fphialis.  The  fpinal  arteries  are  two  in  num- 
ber, one  anterior,  and  one  pofterior;  both- produced 
by  both  vertebrales,  each  of  which,  as  foon  as  it  enters 
the  cranium,  fends  out  a  fmall  branch,  by  the  union  of 
•which  the  polterior  fpinalis  is  formed.  Afterwards 
the  vertebrales  advancing  on  the  apophyfis  bafilaris,  or 
production  of  the  occipital  bone,  detach  backward  two 
other  fmall  branches,  which  likewife  meet,  and  by  their 
union  form  the  fpinalis  anterior.  Thefe  fpinal  arteries 
run  down  on  the  fore  and  back  fides  of  the  medulla 
fpinalis, and,  by  fmall  tranfverfe  ramifications,  commu- 
nicate with  thofe  which  the  intercoftal  and  lumbar  ar- 
teries fend  to  the  fame  part. 

Arteria  auditoria  interna.  The  internal  auditory  artery 
goes  off  from  each  fide  of  the  arteria  bafilaris  to  the  or- 
gan of  hearing,  accompanying  the  auditory  nerve,  ha- 
ving firll  furnilhed  feveral  fmall  twigs  to  the  membrana 
arachnoides. 

Arteria  vieningaa  fojlerior.  The  pofterior  menin- 
g£ea  arifes  from  the  fame  trunk  with  the  auditoria  inter- 
na, and  goes  to  the  back-part  of  the  dura  mater,  on 
the  occipital  and  temporal  bones,  and  likewife  fupplies 
the  neighbouring  lobes  of  the  brain. 

Arteria  intercojlalis  fuperior.  When  the  fuperior  in- 
tercoftal  artery  does  not  go  out  from  the  trunk  of  the 
aorta  defcendens,  it  commonly  arifes  from  the  lower  fide 
of  the  fubclavian,  an4  runs  down  on  the  infide  of 
■  the 
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fhe  two,  three,  or  four,  uppermoft  true  ribs,  near  their 
heads,  and  fends  off  under  each  rib  a  branch  which 
runs  along  the  lower  edge,  and  fupplies  the  intercoftal 
mufcles  and  neighbouring  parts  of  the  pleura.  ^ 

Thefe  branches  or  particular  intercoftal  arteries  com- 
municate with  each  other  at  different  diftances  by  fmall 
rami,  which  run  upward  and  downward  from  one  to  the 
other,  on  the  intercoftal  mufcles. 

They  likewife  give  branches  to  the  mufculi  flerno- 
hyoidsei,  fubclavius,  vertebrales,  and  bodies  of  the  ver- 
tebras ;  and  alfo  to  the  peftoralis  major  and  minor, 
piercing  the  intercoflal  notch  ;  and  laflly,  they  fend 
branches  through  the  mufcles  of  the  firfl  four  vertebrae 
to  the  medulla  fpinalis  and  its  coverings. 

Sometimes  the  fuperior  common  intercoftal  artery 
comes  from  the  cervicalis,  and  not  immediately  from 
the  fubclavia.  Sometimes  it  arifes  from  the  aorta  de- 
fcendens,  either  by  fmall  feparate  arteries,  or  by  a  com- 
mon trunk,  which  divides  as  it  runs  obliquely  up 
upon  the  ribs.  Laftly,  it  fometimes  arifes  from  the 
nearefl  bronchialis,  or  from  feveral  bronchiales  toge- 
ther. 

Du6lus  arterlofus  in  llgamentum  verfus.  The  du£lus 
arteriofus,  which  is  found  only  in  the  foeius  and  in  very 
young  children,  arifes  from  the  aorta  defcendens,  im- 
mediately below  the  left  fubclavlan  artery.  In  adults, 
this  duel  is  fhrunk  up  and  clofed,  and  approaches  only 
like  a  fliort  ligament,  adhering  by  one  end  to  the  aorta, 
and  by  the  other  to  the  pulmonary  artery ;  fo  that  in 
reality  it  deferves  no  other  name  than  that  of  /igamentu?n 
arter'iofum, 

Arteria  bronchialis.  The  bronchial  arteries  go  com- 
monly from  the  forefide  of  the  fuperior  defcending  aor- 
ta, but  fometimes  from  the  firft  intercoftal,  and  fome- 
times from  the  arteria  oefophagasa.  Sometimes  they  arife 
feparately  from  each  fide,  to  go  to  each  lung,  and  fome- 
times by  a  fmall  common  trunk,  which  afterwards  fe- 
.parates  towards  the  right  and  left  hand^  at  the  bifurca- 
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tion  of  the  afpera  arteria,  and  accompany  the  ramifica- 
tions of  the  bronchia. 

The  bronchial  artery  on  the  left  fide  often  comes 
from  the  aorta,  while  the  other  arifes  from  the  fuperior 
intercoflal  on  the  fame  fide  ;  which  variety  is  owing  to 
the  fituation  of  the  aorta.  Sometimes  there  is  another 
bronchial  artery  which  goes  out  from  the  aorta  pofte- 
riorly,  near  the  fuperior  intercoftal,  above  the  bron- 
chialis  anterior, 

"  Sometimes  there  are  free  communications  obferved 
between  the  branches  of  the  bronchial  artery  and 
thofe  of  the  pulmonary  artery  ;  tiiefe  have  been  mifta- 
ken  for  direft  communications  between  the  bronchial 
artery  and  puhuonary  vein,  vena  azygos,  &c.'* 

The  bronchiahs  gives  a  fmall  branch  to  the  neigh- 
bouring auricle  of  the  heart,  which  communicates  with 
the  arteria  coronaria. 

Arteria  oefopbagaa-  The  oefophagse^  are  generally 
two  or  three  in  number,  fometimes  but  one.  They 
arife  anteriorly  from  the  aorta  defcendens,  and  arc  di- 
ftributed  to  the  oefophagus,  &c.  Sometimes  the  upper- 
mofl  cEfophagasa  produces  a  bronchial  artery. 

Arterice  intercoflales  inferiores.  The  inferior  interco- 
ftals  are  commonly  fcvcn  or  eight  on  each  fide,  and 
fometimes  ten,  when  the  fuperior  intcrcoftals  arife  like- 
wife  from  the  aorta  defcendens;  in  which  cafe  thefe  run 
obliquely  upward,  as  has  been  already  faid. 

They  arife  along  the  backfide  of  the  defcending  aor- 
ta in  pairs,  all  the  way  to  the  diaphragm,  and  run  tranf- 
verfcly  towards  each  fide,  on  the  bodies  of  the  verte- 
bras. Thofe  on  the  right  fide  pafs  behind  the  vena  azy- 
gos ;  and  afterwards  they  all  run  to  the  intercollal  muf- 
cles, along  the  lower  edge  of  the  ribs,  all  the  way  to 
the  flernum,  or  near  it. 

They  fend  branches  to  the  pleura,  to  the  vertebral 
mufcles,  to  thofe  mufcles  whicn  lie  on  the  outfides  c/f 
the  ribs,  and  to  the  upper  portions  of  the  mufcles  of  the 
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abdomen  ;  and  they  communicate  with  the  arterias  epi- 
gaftricse  and  lumbares. 

Sometimes,  inllead  of  going  out  from  the  aorta  in 
pairs,  they  arife  by  fmall  common  trunivS,  which  af- 
terwards divide,  and  fend  an  artery  to  each  neighbour- 
ing rib. 

Before  they  take  their  courfe  along  the  ribs,  each  of 
them  detaches  one  branch  between  the  tranfverfe  apo- 
phyfes  on  botji  fides,  to  the  vertebral  mufcles,  and  an^ 
other  which  enters  the  great  canal  of  the  fpina  dorfi. 
Each  of  thefe  latter  branches  divides  at  leafl:  into  two 
fmall  arteries,  one  of  which  runs  tranfverfely  on  the 
anterior  fide  of  the  canal,  the  other  on  the  pofterior 
fide.  Both  of  them  communicate  with  the  like  arte- 
ries from  the  other  fide  of  the  fpine,  in  fuch  a  man- 
ner as  to  form  a  kind  of  arterial  rings,  which  like- 
wife  communicate  with  each  other  by  other  fmall  rami- 
fications. The  fame  is  to  be  obferved  in  the  arterias 
lumbares. 

Afterwards  each  intcrcoftal  artery  having  reached  the 
middle  of  the  rib,  or  a  little  more,  divides  into  two 
principal  branches,  one  internal,  the  other  external. 
Soon  after  this  divifion,  the  arteries  that  run  upon  the 
falfe  ribs  fcparate  a  little  from  them,  being  gradually 
bent  downward  one  after  another,  and  are  fpread  upon 
the  abdominal  mufcles.  They  are  likewife  diftributed 
to  other  neighbouring  mufcles,  and  particularly  to  thofe 
of  the  diaphragm,  almoft  in  the  fame  manner  with  the 
arterias  phrgenicje;  they  alfo  communicate  with  the 
lumbares,  and  fometimes  with  branches  of  the  hypo- 
gaftricse. 

Arteria  axillares.  The  fubclavian  artery  having  left 
the  thorax  immediately  above  the  firft  rib,  in  the  in- 
terftice  left  between  the  portions  of  the  fcalenus,  there 
receives  the  name  of  axillaris,  becaufe  it  palTes  under 
the  axilla. 

In  this  courfe  it  gives  off  from  its  infide,  a  fmall 
branch  to  the  infide  of  the  firft  rib  j  and  afterwards 
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four  or  five  principal  branches,  viz.  the  thoracica  fu-i 
perior  or  mammaria  externa,  thoracica  inferior,  mufcu- 
iaris  or  fcapularis  externa,  fcapularis  interna,  and  hu- 
meralis. 

Arteria  thoracica  fuper'wr.  The  fuperior  thoracica  or 
^external  mammary  artery,  runs  dowii  in  a  winding 
courfe  on  the  lateral  parts  of  the  thorax,  and  croffes  the 
ribs.  It  gives  branches  to  the  two  perioral  mufcles,  to 
the  mamma,  mufculus  fubclavius,  ferratus  major,  latif- 
iimus  dorfi,  and  to  the  upper  portions  of  the  coraco- 
brachialis  and  biceps. 

Thefe  branches  are  fometimes  feparate  for  fome  fpace ; 
and  one  of  them,  in  particular,  runs  down  between  the 
deltoides  and  pefloralis  major,  together  with  the  vena 
cephalica,  to  which  it  adheres  very  clofely,  the  extremity 
of  it  piercing  the  coat  of  that  vein,  as  if  there  were 
an  anaftomons  between  them.  Another  fometimes 
runs  between  the  mufculus  brachifeus  and  anconeus  in- 
ternus,  which  communicates  with  a  branch  of  the  ra- 
dial artery. 

Arteria  thoracica  inferior.  The  inferior  thoracic  artery 
runs  along  the  inferior  cofta  of  the  fcapula,  to  the  muf- 
culus fubfcapularis,  teres  major  and  minor,  infra-fpi- 
natus,  latiflimuS  dorfi,  ferratus  major,  and  the  neigh- 
bouring intercoftal  mufcles,  communicating  with  the 
arteriae  fcapulares. 

Arteri<z  fcapulares.  The  external  fcapulary  artery  paf- 
fcs  through  the  notch  in  the  fuperior  cofta  of  the  fcapu- 
la, to  the  mufculus  fupra-fpinatus  and  infra-fpinatus, 
teres  major  and  minor,  and  to  the  articulation  of  the 
fcapula  with  the  os  humeri. 

The  internal  fcapularis  arifes  from  the  axillary  artery 
near  the  axilla,  and  runs  backward,  to  be  diftributed 
to  the  fubfcapularis,  giving  branches  to  the  ferratus 
major,  to  the  axillary  glands,  and  to  the  teres  major, 
Hpon  which  it  is  ramified  in  different  manners.  It  like- 
wife  fends  rami  to  the  infra-fpinatus  and  upper  portion 
-of  the  ancon^ei. 
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Arteria  arttcularis.  The  articular  artery  arifes  from 
the  lower  and  fore  part  of  the  axillaris,  and  runs  back- 
ward between  the  head  of  the  os  humeri  and  teres  ma- 
jor, furrounding  the  articulation  till  it  reaches  the 
pofterior  part  of  the  deltoides,  to  which  it  is  diftri- 
buted. 

During  this  courfe,  it  gives  feveral  branches  to  the 
fuperior  portions  of  the  anconjei,  to  the  capfular  liga- 
ment of  the  joint  of  the  ftioulder,  and  to  the  os  humeri 
itfelf  through  feveral  holes  immediately  below  the  great 
tuberofity  of  the  head  of  that  bone.  It  likewife  commu- 
nicates with  the  fcapulary  artery. 

Oppofite  to  the  origin  of  this  articular  artery,  the  ax- 
illaris fends  off  another  fmall  branch,  which  runs  in  a 
contrary  diredion  between  the  head  of  the  os  humeri 
and  the  common  upper  part  of  the  biceps  and,  coraco- 
brachialis;  and  having  given  branches  to  the  vagina 
and  channel  of  the  biceps,  and  to  the  periofteum,  af- 
terwards joins  the  principal  humeralis.  ' 

Arteria  brachialis.  The  axillary  artery  having  given 
off  thefe  branches,  paffes  immediately  behind  the  ten- 
don of  the  peftoralis  major,  where  it  changes  its  former 
name  for  that  of  arteria  brachialis.  It  runs  down  on  the 
infide  of  the  arm  over  the  mufculus  coraco-brachialis 
and  anconaeus  internus,  and  along  the  inner  edge  of 
the  bicepsbehind  the  vena  bafilica,  giving  fmall  branches 
on  both  fides  to  the  neighbouring  mufcles,  to  the  pe- 
riofteum, and  to  the  bone. 

Between  the  axilla  and  middle  of  the  arm,  it  is  co- 
vered only  by  the  fkin  and  fat ;  but  afterwards  it  is 
hid  under  the  biceps,  and  runs  obliquely  forward  as  it 
defcends  j  being  at  fome  diftance  from  the  internal  con- 
dyle, but  it  does  not  reach  the  middle  of  the  fold  of  the 
arm. 

Between  the  axilla  and  this  place,  it  fends  off  many 
branches  to  the  infra-fpinatus,  teres  major  and  minor, 
fubfcapularis,  latiffimus  dorfi,  ferratus  major,  and  other 
neighbouring  mufcles,  to  the  <;omni9n  integuments,  and 
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even  to  the  nerves.  Below  the  fold  of  the  arm,  it  di- 
vides into  two  principal  branches,  one  called  arteria 
cubit aits^  the  other  radialis. 

From  its  upper  and  inner  part,  it  fends  oft  a  particu- 
lar branch,  which  runs  obliquely  downward  and  back- 
ward over  the  anconjei,  and  then  turns  forward  again 
near  the  external  condyle,  where  it  communicates  with 
a  branch  of  the  arteria  radialis. 

Immediately  below  the  infertion  of  the  teres  major, 
it  gives  off  another  branch,  which  runs  from  within  out- 
wards, and  from  behind  forward,  round  the  os  humeri ; 
and  defcends  obliquely  forward,  between  the  mufculus 
brachisus,  and  anconasus  externus,  to  both  which  it  is 
diftributed  in  its  paflage.  Having  afterwards  reached 
the  external  condyle,  it  unites  with  the  branch  laft 
mentioned,  and  likewife  communicates  with  a  branch 
of  the  arteries  of  the  fore-arm,  fo  that  there  is  here  a 
triple  anaftomofes. 

About  the  breadth  of  a  finger  below  this  fecond 
branch,  the  brachial  artery  fends  off  a  third,  which  runs 
down  toward  the  internal  condyle,  and  communicates 
with  other  branches  of  the  arteries  of  the  fore-arm,  as 
we  fliall  fee  hereafter. 

About  the  middle  of  the  arm,  or  a  little  low^r,  much 
about  the  place  where  the  brachial  artery  begins  to  be 
covered  by  the  biceps,  it  fends  off  a  branch,  which  is 
diftributed  to  the  periofteum,  and  penetrates  the  bone, 
between  the  mufculus  brachi^us  and  ancoiiECus  inter- 
nus. 

i^bout  an  inch  lower,  it  gives  off  another  branch, 
which  having  furnifhed  ramifications  to  the  anconeus 
internus,  runs  over  the  inner  condyle,  and  likewife 
communicates  with  branches  of  the  arteries  of  the 
■fore-arm. 

Having  got  below  the  middle  of  the  arm,  the  bra- 
chial artery  detaches  another  branch,  which  runs  be- 
hind the  inner  condyle  in  company  with  a  confiderable 
.serve  j  and  having  paffed  over  the  mufcles  inferted  m 
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this  condyle,  it  communicates  with  that  branch  of  the 
cubital  artery  which  encompalTes  the  fold  of  the  arm. 

A  little  lower  it  fometimes  fends  out  another  branch, 
which  paffes  on  the  forefide  of  the  inner  condyle,  and 
then  communicates  with  a  branch  which  runs  up  from 
the  cubital  artery.  Thefe  three  communicating  branches 
re  termed  collateral  arteries. 

The  cornmon  trunk  of  the  brachial  artery  having 
reached  the  fold  of  the  arm,  runs,  together  with  a  vein 
and  a  nerve,  immediately  under  the  aponeurofis  of  the 
biceps,  and  paffes  under  the  vena  mediana,  detaching 
branches  on  each  fide  to  the  neighbouring  mufcles. 

About  a  large  finger's  breadth  beyond  the  fold  of  the 
arm,  this  artery  divides  into  two  principal  branches  ; 
one  inner  or  pofterior,  named  cubitalis ;  the  other  outer 
or  anterior,  named  radialis,  as  has  been  already  faid. 

From  this  bifurcation,  the  brachial  artery  fends 
branches  on  each  fide,  to  tlje  fupinator  longus,  prona- 
tor teres,  fat,  and  fkin.  It  fometimes,  though  very 
rarely,  happens,  that  this  artery  is  divided  from  its 
origin  into  two  large  branches,  which  run  down  on  the 
arm,  and  afterwards  on  the  fore-arm,  where  they  have 
the  names  of  cubitalis  and  radialis. 

Arteria  cubitalis.  The  cubital,  or  ulnar  artery,  finks 
in  between  the  ulna  and  the  upper  parts  of  the  prona- 
tor teres,  perforatus  ulnaris  gracilis,  and  radialis  inter- 
ims ;  then  leaving  the  bone,  it  runs  down  between  the 
perforatus  and  ulnaris  inrernus,  all  the  way  to  the  carr 
pus  and  great  tranfverfe  ligament.  In  this  courfe  it 
winds  and  turns  feveral ,  ways,  and  fends  out  feveral 
branches. 

The  firfl:  is  a  fmall  artery,  which  runs  inward  to  the 
inner  condyle,  and  then  turns  upward  like  a  kind  of  re- 
current, to  communicate  by  feveral  branches  with  the 
collateral  arteries  of  the  arm  already  mentioned,  and 
particularly  with  the  third.  A  little  lower  down,  ano- 
ther fmall  branch  goes  off ;  which  having  run  upward 
a  httle  way,  and  almolt  furrounded  the  articulation, 

com- 
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communicates  with  the  fecond  collateral  artery  of  the 
arm,  between  the  olecranum  and  inner  condyle. 

Afterwards,  the  cubital  artery  having,  in  its  courfe 
between  the  heads  of  the  ulna  and  radius,  reached  the 
interoffeous  ligament,  fends  off  two  principal  branches, 
one  internal,  the  other  external  j  which  1  call  the  in- 
terojfeous  arteries  of  the  fore-arm. 

The  external  artery  pierces  the  ligament  about  three 
fingers  breadth  below  the  articulation  ;  and  prefently 
afterwards  gives  off  a  branch,  which  runs  up  like  a  re- 
current  toward  the  external  condyle  of  the  os  humeri, 
under  the  ulnaris  externus,  and  anconasus  minimus,  to 
which  it  is  diftributed,  as  alfo  to  the  fupinator  brevis;. 
and  it  communicates  with  the  collateral  arteries  of  the 
arm  on  the  fame  fide. 

Afterward  this  external  interoffeous  artery  runs  down 
on  the  outfide  of  the  ligament,  and  is  diftributed  to 
the  ulnarus  externus,  extenfor  digitorum  communis, 
and  to  the  extenfores  pollicis  indicis  and  minimi  digiti ; 
communicating  with  fome  branches  of  the  internal  in- 
teroffeous artery. 

Having  reached  the  lower  extremity  of  the  ulna,  it 
unites  with  a  branch  of  the  internal  interoffeous  artery, 
■which  at  this  place  runs  from  within  outward,  and  is 
diftributed  together  with  it  on  the  convex  fide  of  the 
carpus  and  back  of  the  hand,  communicating  with  the 
arteria  radialis,  and  with  a  branch  of  the  cubitahs  j 
which  will  be  mentioned  hereafter. 

By  thefe  communications,  this  artery  forms  a  fort 
of  irregular  arch,  from  whence  branches  are  detached 
to  the  external  interoffeous  mufcles,  and  to  the  exter- 
nal lateral  parts  of  the  fingers. 

The  internal  interoffeous  artery  runs  down  veryclofe 
to  the  ligament,  till  it  reaches  below  the  pronator  te- 
res ;  between  which  and  the  pronator  quadratus,  it, 
perforates  the  ligament,  and  goes  to  the  convex  fide  of 
the  carpus  and  back  of  the  hand,  where  it  communi- 
cates 
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cates  with  the  external  interofleous  artery,  with  the  ra- 
dialis  and  internal  branches  of  the  cubitalis. 

From  the  origin  of  the  two  interoflkse,  the  cubital- 
artery  runs  down  between  the  perforatus,  perforans, 
and  ulnarius  internus,  along  the  ulna,  fending  branches 
to  the  neighbouring  parts.  Below  the  internal  interof- 
fea,  it  fometimes  fends  off  a  branch  which  runs  dowa. 
between  the  flexor  poUicis,  radialis  internus,  and  per- 
foratus ;  to  which  it  is  difliributed  all  the  way  to  the 
carpus,  where  it  runs  under  the  internal  annular  liga- 
ment, and  communicates  on  the  hand  with  branches 
of  the  arteria  radialis. 

Afterward  the  cubital  artery  paffes  over  the  internal 
tranfverfe  ligament  of  the  carpus,  by  the  fide  of  the  os 
pififorme ;  and  having  furnilhed  the  ftin,  palmaris  bre- 
vis,  and  metacarpius,  it  flips  under  the  aponeurofis  pal- 
maris, giving  off  one  branch  to  the  hypothenar  minimi 
digiti,  and  another  which  runs  towards  the  thumb  be- 
tween the  tendons  of  the  flexors  of  the  fingers  and  the 
bafes  of  the  metacarpal  bones. 

It  likewife  fends  off"  a  branch,  which,  running  be- 
tween the  third  and  fourth  bones  of  the  metacarpus, 
reaches  to  the  back  of  the  hand,  where  it  communi- 
,  cates  with  the  external  interofleous  artery.  After- 
wards, having  fuppUed  the  interoflfeous  mufcles,  it  com- 
municates with  the  radialis  ;  and  they  both  form  an 
arterial  arch  in  the  hollow  of  the  hand,  in  the  follow- 
ing manner. 

The  cubitalis  having  got  about  two  fingers  breadth 
beyond  the  internal  annular  ligament  of  the  carpus, 
forms  an  arch  ;  the  convex  fide  of  which  is  turned  to 
the  fingers,  and  commonly  fends  off  three  or  four, 
branches.  The  firfl:  goes  to  the  inner  and  back  part 
of  the  little  finger ;  and  is  fometimes  a  continuation  or 
produdion  of  that  branch  which  goes  to  the  mufcles 
on  the  forefide  of  the  little  finger. 

The  other  three  branches  run  in  the  interfl:ices  of 
the  four  metacarpal  bones  j  near  the  heads  of  which 

4  each 
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each  of  them  is  divided  into  two  branches,  which  pafs 
along  the  two  internal  lateral  parts  of  each  finger,  from 
the  forefide  of  thi;  little  finger  to  the  pofterior  fide  of  the 
index  inclufively  ;  and  at  the  ends  of  the  fingers  thefe 
digital  arteries  communicate  and  unite  with  each  other. 

Sometimes  the  arch  of  the  cubital  artery  terminates 
by  a  particular  branch  in  the  middle  finger  j  and  in  that 
cafe  it  communicates  with  the  radial  artery,  which  makes 
up  what  the  other  wants. 

This  arch  fends  likewife  from  its  concave  fide,  to- 
wards the  fecond  phalanx  of  the  thumb,  a  branch  for 
the  lateral  internal  part  thereof;  and  then  ends  near  the 
head  of  the  firft  metacarpal  bone,  by  a  communication 
with  the  radialis,  having  firft  given  a  branch  to  the  fore- 
fide  of  the  index,  and  another  to  the  fide  of  the  thumb 
next  the  former.  Thefe  communicate  at  the  ends  of  the 
fingers  with  the  neighbouring  branches  as  in  the  other 
fingers. 

This  arch  fends  likewife  fmall  twigs  to  the  intcroffeous 
mufcles,  to  the  lumbricales,  palmaris,  and  to  other 
neighbouring  parts  ;  and,  laftly,  to  the  integuments. 

Arteria  radialis.  The  radial  artery  begins  by  detach- 
ing a  fmall  branch,  which  runs  upwards  like  a  recurrent, 
toward  the  fold  of  the  arm,  and  turns  backward  round 
the  external  condyle,  communicating  with  the  neigh- 
bouring branches  from  the  trunk  of  the  brachial  artery, 
cfpecially  with  the  firft  collateral  branch  on  that  fide. 

It  runs  down  along  the  infide  of  the  radius,  between 
the  fupinator  longus,  pronator  teres,  and  the  integu- 
ments, giving  branches  to  thefe  mufcles,  and  likewife 
to  the  perforatns,  perforans,  and  fupinator  brevis. 
From  thence  it  runs  in  a  winding  courfe  toward  the  ex- 
tremity of  the  radius,  fupplying  the  flexors  of  the  thumb 
and  pronator  quadratus. 

Having  reached  the  extremity  of  the  radius,  it  runs 
nearer  the  (kin,  efpecially  toward  the  anterior  edge  of{the 
bone,  being  the  artery  which  we  there  feel  when  we 
examine  the  pulfe. 
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At  the  end  of  the  radius,  it  gives  off"  a  branch  to  the 
abduftor  pollicis  ;  and  after  having  communicated  with 
the  arch  of  the  cubital  artery  in  the  pahn  of  the  hand, 
and  fent  off  fome  cutaneous  branches  at  that  place,  it 
detaches  one  along  the  whole  internal  lateral  part  of  the 
thumb. 

Afterwards  it  runs  between  the  firft  phalanx  and  ten- 
dons of  the  thumb,  to  the  interftice  between  the  bafis 
of  this  firfl  phalanx  and  of  the  firft  metacarpal  bone, 
where  it  turns  toward  the  hollow  of  the  hand. 

At  this  turning,  it  fends  off  a  branch  to  the  external 
lateral  part  of  the  thumb,  which,  having  reached  the 
end  thereof,  communicates  by  a  fmall  arch  with  the 
branch  which  goes  to  the  internal  lateral  part. 

It  likewife  fends  branches  outward,  which  run  more 
.  or  lefs  tranfverfely  between  the  firft  two  bones  of  the 

•  metacarpus  and  the  two  tendons  of  the  radialis  exter- 
nus ;  and  it  communicates  with  an  oppofite  branch  of' 
the  cubitalis ;  together  with  which  it  furnilhes  the  ex- 

iternal  interoffeous  mufcles  and  integuments  of  the  bacly 
<of  the  hand  and  convex  fide  of  the  carpus. 

Laftly,'  the  radial  artery  terminates,  in  its  paffage 

•  over  the  femi-interoffeous  rnufcle  of  the  index,  near  the 
bafis  of  the  firft  metacarpal  bone,  and  as  it  runs  under 
'  the  tendons  of  the  flexor  mufcles  of  the  fingers,  where 
litis  joiried  to  the  arch  of  the  cubitalis. 

It  fends  off  another  branch,  which  runs  along  the 
:  forepart  of  the  firft  bone  of  the  metacarpus  to  the  con- 
'vex  fide  of  the  index,  where  it  is  loft  in  the  integu- 
iments. 

It  gives  likewife  a  branch  to  the  internal  lateral  part 
(oftheindexj  which,  at- the  end  of  that  finger,  joins 
an  oppofite  branch  which  conies  from  the  arch  of  the 
cubitalis.  It  alfo  fends  off  a  fmall  branch  crofs  the  in- 
ternal interoffeous  mufcles,  where  it  forms  a  kind  of 
fmall  irregular  arch,  which  communicates  with  the  great 
.  arch  by  fcveral  fmall  arterial  rami. 

When  the  arch  of  the  cubitalis  ends  at  the  middle 
yoi-  n.  E  e  finger. 
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finger,  the  radialis  runs  along  the  inner  or  concave  part 
of  the  firft  metacarpal  bone  j  at  the  head  of  which  it 
terminates  by  two  branches. 

One  of  thefe  branches  runs  along  the  inner  and  an- 
terior lateral  part  of  the  index  ;  the  other  paffes  between 
the  flexor  tendons  of  this  finger  and  the  metacarpal 
bone ;  and  having  communicated  with  the  cubital  branch 
of  the  middle  finger,  it  advances  on  the  pofterior  lateral 
part  of  the  index  all  the  way  to  the  end  of  that  finger, 
where  it  unites  again  with  the  firft  branch. 

Arteria  diaphragmatic  a.  The  left  diaphragmatic  ar- 
tery goes  out  commonly  from  the  aorta  defcendens  as 
it  palies  between  the  crura  of  the  fmall  mufcle  of  the 
diaphragm.  The  right  diaphragmatic  comes  fometimcs 
from  the  neareft  lumbar  artery,  but  moft  commonly 
from  the  cseliaca.  Sometimes  both  thefe  arteries  arife 
by  a  fmall  common  trunk  immediately  from  the  aorta. 
They  lilcewife  have  the  name  of  arteria  phrenica. 

They  appear  alrnofl:  always  in  feveral  ramifications 
on  the  concave  or  lower  fide  of  the  diaphragm,  and 
feldom  on  the  upper  or  convex  fide.  They  give  fmall 
branches  to  the  glandulae  renales,  or  capfulce  atrabila- 
ris,  which  fometimes  communicate  with  the  other  ar- 
teries that  go  to  the  fame  part. 

They  fend  likewifc  fmall  branches  to  the  fat  which 
lies  upon  the  kidneys,  called  the  memhrana  adipofa, 
from  whence  they  have  the  name  of  arteries  adipofa; 
and  they  fometimes  come  immediately  from  the  trunk 
of  the  aorta  on  one  fide  of  the  mefenterica  fuperior. 

Befides  thefe  capital  diaphragmatic  arteries,  there 
are  others  of  a  fubordinate  clafs,  which  come  from  the 
intercoftai'es,  mammarijs  interna:,  mediaftinje,  pericar- 
dii, and  cxliaca,  as  is  obferved  in  the  defcription  of 
each  of  thefe  arteries. 

Arteria  cceliaca.  The  cteliac  artery  rifes  anteriorly 
and  a  little  to  the  left  hand,  from  the  aorta  defcendens,. 
immediately  after  its  palTage  through  the  fmall  mufcle 
©£  the  diaphragm,  nearly  oppofite  to  the  cartilage  be- 
*  tween 
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tween  the  lafl:  vertebra  of  the  back  and  firft  of  the  lohis. 
The  trunk  of  this  artery  is  very  (hort ;  and  near  its  ori- 
gin it  fends  off  from  the  right  fide  two  fniall  diaphrag- 
maticas,  though  foinetimes  there  is  only  one,  v/hich 
goes  to  the  right-hand,  and  is  afterwards  diftributed 
both  waysj  communicating  with  the  other  arteries  of 
the  fame  name  which  come  from  the  intercoftales  and 
mammariae.  The  left  branch  fends  rami  to  the  fuperior 
orifice  of  the  ftomachand  to  the  glandula  renalis  on  the 
fame  fide  ;  the  right  furnilhes  the  pylorus  and  the  re- 
nal gland  on  the  right  fide. 

Immediately  after  this,  the  celiaca  gives  off  a  confi- 
derable  branch,  named  arteria  ventriciili  coronaria,  and 
gajlrica,  ox  gajlrica  fuperior ;  and  then  it  prefcntly  di- 
vides into  two  large  branches ;  one  toward  the  right 
hand,  named  arteria  hepatica ;  the  other  to  the  left, 
called  fflenica^  which  is  larger  than  the  former. 

Sometimes  this  artery  is  divided  into  thefe  three 
branches  at  the  fame  place,  very  near  its  origin ;  the 
trunk  going  out  from  the  aorta  almofl:  in  a  ft:raight  line, 
and  the  branches  from  the  trunk  almofl  at  right  angles, 
like  radii  from  an  axis  ;  whence  this  trunk  has  beea 
called  axis  arteria  caliaca. 

Arteria  ventriculi  coronaria.  The  coronary  artery  of 
the  fl:omach  goes  firft  to  the  left  fide  of  that  organ,  a 
little  beyond  the  fuperior  orifice  ;  round  which  orifice 
it  throws  branches,  and  alfo  to  every  part  of  the  fto- 
mach  neat-  it :  and  thefe  branches  communicate  with 
thofe  which  run  along  the  bottom  of  the  fi:oit>ach  to 
the  pylorus. 

Afterwards  it  runs  on  the  right  fide  of  the  fuperiof 
orifice,  along  the  fmall  curvature  of  the  ftomach,  al- 
moft  to  the  pylorus,  where  it  communicates  with  the 
arteria  pylorica  ;  and  turning  towards  the  fmall  lobe  of 
the  liver,  it  gives  otFfome  brandies  to  it. 

Then  it  advances,  under  the  duftus  venofus,  to  the 
left  lobe  of  the  liver,  in  .which  it  lofes  itfelf  near  the 
beginning  of  the  juft-mentioned  dud,  having  firll  gi- 
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ven  off  fome  fmall  branches  to  the  neighbouring  parts 
of  the  diaphragm  and  omentum. 

Arteria  hepatica.  As  foon  as  the  hepatic  artery  leaves 
the  c£Eliaca,  it  runs  to  the  upper  and  Inner  part  of  the 
pylorus,  in  company  with  the  vena  ports,  fending  off 
two  branches ;  a  fmall  one  called  arteria  pylorica,  and 
a  large  one  named  gajlrica  dextra,  or  gajlrica  major. 

The  pyloriea  is  ramified  on  the  pylorus,  from  whence 
it  has  its  name  ;  and  having  diftributed  branches  to  the 
neighbouring  parts  of  the  ftomach,  which  communi- 
cate  with  thofe  of  the  right  gaftrica,  it  terminates  on  the 
pylorus,  by  an  anaftomofis,  with  the  coronary  artery 
of  the  Itomach. 

The  right  gaftrrc  artery  having  paffed  behind  and  be- 
yond the  pylorus,  fends  out  a  confiderable  branch,  na- 
med arteria  duodenalis,  or  inteflinalis ;  which  fome- 
itimes  comes  from  the  trunk  of  the  hepatica,  as  we 
j(hall  fee  hereafter.  Afterwards  this  gaftric  artery  runs 
along  the  right  fide  of  the  great  curvature  of  the  fto- 
mach  ;  to  the  neighbouring  parts  of  which,  on  both 
fides,  it  diltributes  branches. 

Thefe  branches  communicate  with  thofe  of  the  ar- 
teria pyloriea,  and  of  the  coronoria  ventriculi,  and  with 
the  right  gaftro-epiploicse,  which  furnifli  the  nearefl 
parts  of  the  omentum,  and  communicate  with  the  me- 
fenterica  fuperior.  After  this,  the  right  gallric  artery 
ends  in  the  left,  which  is  a  branch  of  the  iplenica. 

The  duodenal  or  inteflinal  artery  runs  along  the 
duodenum  on  the  fide  next  the  pancreas  ;  to  both 
'•which  it  furniflies  branches,  and  alfo  to  the  neighbour- 
ing part  of  the  fiomach.  Sometimes  this  artery  goes 
out  from  the  mefenterica  fuperior,  and  fometimes  it  is 
double. 

The  hepatic  artery  having  fent  out  the  pyloriea  and 
right  gaftrica,  advances  behind  the  duftus  hepaticus, 
toward  the  veficula  feUis,  to  which  it  gives  two  princi- 
pal branches,  called  arteries  cyjliaz ;  and  another  na- 
med 
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rned  bilar'ia^  which  is  loft  in  the  great  lobe  of  the  li- 
ver. 

Afterwards  this  artery  enters  the  fiflfure  of  the  liver, 
and  joins  the  vena  portas,  with  which  it  runs  within  a 
membranous  vagina,  called  capfuia  gUJfom  ;  and  accom- 
panies it  through  the  whole  jubilance  of  the  liver  by 
numerous  ramifications,  which  may  be  termed  arterioi 
he pat'uee  propria . 

Before  it  enters  the  liver,  it  gives  fmall  branches  to 
the  external  membrane  of  this  vifcute,  and  to  the  cap- 
fula  gliflbni.  The  gaftric  and  proper  hepatic  arteries 
■come  fometimes  from  {he  mefenterica  fuperior,  when 
the  ordinary  ramifications  are  wanting. 

Arteria  fplenica.  Immediately  after  the  origin  of  the 
fplenic  artery  from  tke  cffiliaca,  it  runs  toward  the  left 
hand,  under  the  ftomach  and  pancreas,  to  the  fpleen. 
It  adheres xlofely  to  the  poderio.r  part  of  the  lower  fide 
of  the  pancreas,  to  which  it  gives  feveral  branches,  na- 
med arteria:  pancr^atics. 

Near  the  extremity  af  the  pancreas,  under  the  left 
portion  of  the  flomach,  the  fplenic  artery  gives  off 
a  principal  branch,  called  gafirica  finiflra  or  minor, 
which  runs  from  left  to  right  along  the  left  portion  of 
the  great  curvature  of  th^  ftomach,  giving  branches  to 
both  fides  of  this  portion,  which  communicate  with 
•thofe  of  thecoronaria  ve-ntriculi. 

This  gaftric  artery  fends  likewife  another  branch  at 
leaft  to  the  extremity  of  the  pancreas,  which  commu- 
nicates with  the  other  pancreatic  arteries.  It  alio  fup- 
plies  the  omentum  with  branches,  termed  gaflro-epi- 
floiccs  finiflra: ;  and  then  it  communicates  with  the  right 
gaftrica ;  and  from  this  union  the  gaftro-epipIoicEe  me- 
diae are  produced. 

From  this  detail  we  learn,  that  the  arteria  eoronaria 
vemriculi  pylorica,  inteftinaiis,  both  gaftrica^,  gaftro- 
epiploicas,  and  confequently  the  hepatica,  fplenica,  and 
mefenterica,  communicate  all  together. 

Afterwards  the  fplenic  art-ery  advances  towards  th« 

e  3  fpleen, 
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fpleen,  in  a  courfe  more  or  lefs  contorted  ;  but  before 
It  arrives  at  that  vifcus,  it  gives  two  or  three  branchea 
to  the  large  extremity  of  the  ftomach,  commonly  called 
^afa  brevia ;  and  one  to  the  omentum,  pamed  epi- 
ploic a.  ■* 

At  the  fpleen,  this  artery  divides  into  four  or  five 
branches,  which  entersjhat  vifcus,  after  having  given 
fome  fmall  twigs  to  the  neighbouring  parts  of  the  fto- 
mach  and  amentum. 

Arteria  mefmterica  fuperior.  The  fuperior  mefenterio 
artery  arifes  anteriorly  from  the  lower  portion  of  the  de- 
fcending  aorta,  a  very  little  way  below  the  caiiaca, 
going  out  a  little  towards  the  right-hand,  but  bending 
immediately  afterwards  to  the  left. 

Near  its  origin,  it  gives  off  a  fmall  branch,  which 
dividing  into  two,  goes  to  the  lower  fide  of  the  head  of 
the  pancreas,  and  neighbouring  part  of  the  duodenum, 
communicating  with  the  intefiinalis  by  fmall  alches, 
and  areolas  or  mafhes. 

Afterwards  it  paffes  over  the  duodenum,  between 
this  inteifine  and  the  meferaic  vein,  between  the  two 
lamince  of  the  mefcntery  ;  and  then  bending  in  an  ob- 
lique direction  from  left  to  right,  and  from  above  down-, 
ward,  by  very  fmall  degrees,  it  advances  toward  the  ex- 
tremity of  the  ilium.  By  this  incurvation,  it  forms  a 
kind  of  long  arch,  from  the  convex  fide  of  which  ^ 
great  inany  branches  go  out. 

Thefe  branches  are  fixteen  or  eighteen  in  number, 
or  thereabouts ;  and  almoft  all  of  them  are  beftowed 
on  the  fmall  inteftines,  from  the  lower  third  part  of  the 
duodenum  to  the  caecum  and  colon.  The  firft  branches 
are  very  ftiort ;  and  from  thence  they  increafe  gra- 
dually in  length  all  the  way  to  the  middle  of  the  arch  ; 
the  reft,  diminilhing  again  by  fmall  degrees. 

As  they  approach  the  inteftines,  all  thefe  branches 
communicate,  firft  by  reciprocal  arches,  then  by  areoI?e 
and  maflies  of  all  kinds  of  figures  ;  from  which  is  de- 
tached an  infinite  number  of  fmall  ramifications,  which 
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furround  the  inteftinal  canal,  like  an  annular  piece  oF 
net- work. 

Thefe  archfs  and  mafhes  increafe  in  number  propor- 
tionably  to  the  length  df  the  branches.;  and  their  fize 
diminilhes  gradually  as  they  approach  the  inteftines. 

The  firft  brancics  from  the  convex  fide  of  the  me- 
fenteric  arch,  which  are  very  fliort,  fupply  the  pancreas 
and  mefocolon,  and  communicate  with  the  duodenal 
artery.  The  lafl;  branches  go  to  the  appendicula  ver- 
miformis,  and  fend  a  portion  of  an  arch  to  the  begin- 
ning of  the  colon. 

The  confiderable  branches  from  the  concave  fide  of 
the  mefenteric  arch  are  feldom  above  two  or  three  ia 
number  ;  but  before  they  arife,  a  fmall  ramus  goes  out 
to  the  duodenum,  and  gives  fome  very  fmall  arteries  to 
ihe  pancreas. 

-  The  firfl:  confiderable  branch  from  the  concave  fide 
•of  the  arch  goes  into  the  mefocolon  towards  the  right 
portion  of  the  colon,  beirig  firfl  divided  into  two  rami  ; 
the  firfl  of  which  runs  along  the  whole  fuperior  part  of 
the  colon,  where  it  forms  the  famous  communication 
with  the  mefenterica  inferior,  and  might  be  named  ar- 
ter'ia  coUca fuperior.  The  other  ramus  of  this  branch 
runs  down  on  the  right  portion  of  the  colon. 

The  fecond  principal  branch  having  run  for  fome 
fpace  through  the  mefentery,  divides  into  three  rami  5 
the  firfl  of  which  goes  to  the  lower  part  of  the  right 
portion  of  the  colon,"  wliere  it  communicates  with  the 
iecond  ramus  of  the  firfl  branch  ;  the  fccond  goes  t© 
the  beginning  of  the  colon,  where  it  communicates 
with  the  firfl  arni  to  the  intcflinum  caecum. 

The  third  ramus  of  this  fecond  branch  having  com- 
municated with  the  fecond,  gives  fmall  twigs  to  the 
cjccum,  appendicula  vermiformis,  and  extremity  of  the 
ileum.  Afterwards  it  communicates  with  the  extremity 
of  the  arch,  or  curve  trunk  of  the  fuperior  mefenteric. 

All  thefe  communications  are  by  arches  and  maflies, 
as  in  thofe  branches  that  come  from  the  convex  fide  oi" 
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the  arch  ;  and  it  is  to  be  obferved  in  general,  that  all 
the  branches  of  the  mefenterica  fuperior  are  difpofed 
according  to  the  folds  of  the  mefentery  and  circumvo- 
lutions  of  the  inteRines  ;  giving  ofi"  branches,  through 
their  whole  courfe,  to  the  laminse  of  the  mefentery,  its 
cellular  fubftance,  and  to  the  mefenteric  glands. 

Arteria  mefenterica  mferior.  The  lower  mefenteric 
artery  goes  out  anteriorly  from  the  aorta  defcendens 
inferior,  about  a  finger's  breadth  or  more  above  the 
bifurcation,  and  below  the  fpermatic  arteries  ;  and  ha- 
ving run  about  the  length  of  an  inch,  or  fomething 
more,  it  is  divided  into  three  or  four  branches,  which 
gradually  feparatc  from  each  other. 

The  firfl;  or  fuperior  branch,  about  an  inch  from  its 
origin,  divides  into  two  rami  ;  the  firfl  of  which  runs 
along  the  left  portion  of  the  colon,  and  forms  the  com- 
munication of  the  two  mefenteric  arteries  already  men- 
tioned. It  may  be  named  arteria  coUca  Jinijlra.  The 
fecond  ramus  having  communicated  with  the  firfl,  runs 
down  upon  the  fame  portion  of  the  colon. 

The  middle  branch  having  run  the  fame  length  with 
the  firfl,  divides  into  two  rami ;  one  of  which  pafTes 
•upward  on  the  extremity  of  the  colon,  communicating 
by  arches  with  the  feci)nd  ramus  of  the  fuperior  branch ; 
the  other  runs  down  on  the  extremity  of  the  fame  in- 
tefline. 

When  there  is  another  middle  branch,  it  goes  to  the 
firfl  part  of  the  double  curvature  of  the  colon  by  a  like 
diflribution  and  communication  from  above  down- 
ward. 

The  lower  branch  goes  to  the  fecond  portion  of  the 
colon,  or  to  both,  when  the  fecond  middle  branch  is 
wanting,  and  fends  up  a  ramus,  which  communicates 
with  the  foregoing. 

It  fends  another  confiderable  branch  downward, 
called  arteria  ha7norrhoidaHs  interna,  which  runs  down 
behind  the  inteftinum  return,  to  which  it  is  diftributed 
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by  feveral  ramifications ;  and  it  communicates  with  the 
arteriffi  hypogaftricas. 

Arferi^  renales.  The  renal  arteries,  called  commonly 
emulgeiits,  are  ordinarily  two  in  number,  and  ' go  out 
laterally  from  the  inferior  defcending  aorta,  imme- 
diately under  the  mefenterica  fuperior  ;  one  to  the  right 
iiand,  the  other  to  the  left.  The  right  is  fituated  more 
backward,  and  is  longer  than  the  left,  becaufe  of  the 
vena  cava,  which  lies  on  the  right  fide  between  the 
aorta  and  the  kidney. 

They  run  commonly  without  divifion,  and  almofl 
horizontally  to  the  kidneys,  into  the  depreffions  of 
which  they  enter  by  feveral  branches,  which  form  arches 
in  the  inner  fubftance  of  thefe  vifcera. 

From  thefe  arches,  numerous  fmall  rami  go  out  to- 
ward the  circumference  or  outer  furface  of  the  kidneys. 
Sometimes  there  is  more  than  one  artery  on  each  fide  ; 
fometimes  this  augmentation  is  only  on  one  fide,  and 
thefe  fupernumerary  arteries  come  fometimes  imme- 
diately from  the  aorta,  and  enter  at  the  upper  or  lower 
part  of  the  kidneys. 

Ordinarily,  the  right  renal  artery  paiTes  behind 
the  vena^cava  and  renal  vein  on  the  other  fide;  and 
the  left  ai-tery,  firfh  behind  and  then  before  the  vein. 
Sometimes  they  fend  branches  to  the  glandulee  renales, 
membrana  adipofa  of  the  kidneys,  and  even  to  the  dia- 
phragm, 

Arterm  capfulares.  The  arteries  of  the  renal  glands, 
which  may  be  termed  arter'ns  capfulares^  arife  fome- 
times from  the  aorta  above  the  arteria  renalis,  and  give 
out  the  arterise  adipofse,  which  go  to  the  fat  of  the  kid- 
neys. Sometimes  they  come  from  the  trunk  of  the 
cifiliaca.  The  right  capfular  artery  comes  molt  com- 
monly from  the  arteria  renalis  of  the  fame  fide,  near 
its  origin  ;  the  left  from  the  aorta  above  the  renalis. 

Arteria  fpermaticce.  The  fpermatic  arteries  are  com- 
monly two  in  number,  fometimes  more.  They  are 
very  fmall  j  and  go  out  anteriorly  from  the  aorta  de- 
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fcendens  inferior,  near  each  other,  about  a  finger's  - 
breadth  below  the  arteris  renales,  more  or  Icfs, between 
the  two  mefentericas,  or  between  the  renales  and  me- 
fentericse  inferiores.  Sometimes  one  is  higher,  or  placed 
more  laterally  than  the  other. 

They  fend  off  to  the  common  membrane  of  the  kid- 
neys fmall  branches  named  arteria  odipofa ;  and  af. 
terwards  they  run  down  upon  the  pfoas  muicles,  on  the 
forefide  of  the  ureters,  between  the  two  laminae  of  the 
peritongsum. 

They  give  feveral  confiderable  branches  to  the  peri- 
tonaeum, chiefly  to  thofe  parts  of  it  which  are  next  the 
mefentery,  and  they  communicate  both  with  the  mefen- 
tericas  and  adipofse.  They  likewife  fend  fmall  arteries  to 
the  ureters. 

Afterwards  they  pafs,  in  men,  through  the  tendinous 
openings  of  the  abdominal  mufcles  in  the  vagina  of  the 
peritonseum,  and  are  diftributed  to  the  tefticles  and  epi- 
dydimis,  where  they  communicate  with  a  branch  of 
the  iliaca  externa- 

In  women,  they  do  not  go  out  of  the  abdomen,  but 
are  diftributed  to  the  ovaria  and  uterus,  and  communi- 
cate with  branches  of  the  hypogaftrica,  at  the  jagged 
extremities  of  the  tubse  Fallopian^. 

Arterice  lumbar es.  The  lumbar  arteries  go  out  pofte- 
riorly  from  the  inferior  defcending  aorta,  in  five  or  fix 
pairs,  or  more,  much  in  the  fame  manner  with  the  in- 
tercoftals. 

They  may  be  divided  into  fuperior  and  inferior.  The 
fuperior  fend  fmall  branches  to  the  neighbouring  parts 
of  the  diaphragm  and  intercoftal  mufcles,  and  fupply 
the  place  of  femi-intercoftal  arteries.  Sometimes  thofe 
pairs  go  out  by  a  fmall  common  trunk,  and  not  fe- 
parately. 

They  are  diftributed  on  each  fide  to  the  pfoas  muf- 
cles, to  the  quadrati  lumborum,  and  to  the  oblique  and 
tranfverfe  mufcles  of  the  abdomen ;  and  by  perforatmg 
the  oblique  mufcles,  they  become  external  hypogaftnc 
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arteries.  They  go  likewife  to  the  vertebral  mufcles, 
and  to  the  bodies  of  the  vertebra,  and  enter  the  fpinal 
canal  through  the  lateral  notches,  to  go  to  the  mem- 
branes, &c.  forming  rings  much  in  the  fame  manner 
with  the  intercoftals ;  and  they  likewife  give  fmall  twigs 
to  the  nerves. 

Arleriafacra.  The  atteria  facra  media  goes  out  com- 
monly from  the-back  part  of  the  inferior  defcending 
aorta,  at  the  bifurcation.  Sometimes  it  arifes  higher 
from  the  lumbares,  and  fometimes  lower  from  the  ilia- 
Cce.  Sometimes  there  are  two,  three,  or  four,  in  num- 
ber. The  branches  of  this  artery  are  ramified  on  the 
OS  facrum,  and  on  the  neighbouring  parts  of  the  peri- 
tonaeum, inteflinum  reftum,  fat,  &c. ;  and  enter  the 
canal  of  that  bone  through  the  anterior  holes,  being 
there  diftributed  toward  each  fide.  They  likewife  fen4 
fmall  arteries  to  the  large  fafciculi  of  nerves  which  go 
out  through  the  holes  of  the  os  facrum,  and  they  pene- 
trate the  inner  fubdance  of  that  bone.  "  The  os  fa-» 
erum  has  alfo  branches  fpread  out  upon  its  furface, 
and  fome  running  through  its  anterior  holes  from  the 
hypogaftric  artery." 

Arteries  iliaca.  The  inferior  defcending  aorta  ends 
at  the  lafl:  vertebra  of  the  loins,  and  fometimes  higher, 
in  two  large  lateral  branches,  one  on  the  right  hand, 
the  other  on  the  left,  called  arteria  Uiacce;  each  of  vi^hich 
is  a  cominqn  trunk  to  tv/o  other  arteries  of  the  fame 
name.  This  bifurcation  lies  on  the  anterior  and  left 
fide  of  that  of  the  vena  cava. 

The  primitive  iliac  arteries  divaricate  gradually  as 
they  defcend,  2dva':cing  obliquely  toward  the  anterior 
and  lower  part  of  the  oifa  ilium,  without  any  confider- 
able  ramification,  for  about  the  breadth  of  three  fingers, 
except  a  few  very  fmall  arteries  that  go  to  the  os  facrum  ; 
fome  of  which  enter  by  the  upper  holes,  and  are  di- 
ftributed like  the  arterias  facrse,  while  others  emerge 
.  ^gain  through  the  pofterior  holes,  and  go  to  the 
pd^hbouring  myicles,  &c.    They  likewife  give  fmall 
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arteries  to  the  peritoneum,  to  the  coats  of  the  veins 
and  to  the  fat  and  ureters,  behind  which  the  iliac  trunlcs 
pafs. 

The  right  iliac  trunk  paffes  firfl  on  the  forefide  of 
the  origin  of  the  left  iliac  vein,  and  runs  down  on  the 
forefide  of  the  right  vein,  almofl;  to  the  place  where  it 
goes  out  of  the  abdomen,  its  courfe  being  there  direct- 
ed more  inwardly.  The  left  trunk  goes  down  likewife 
before  the  left  vein,  but  lies  a  little  toward  the  infide  as 
it  leaves  the  abdomen.  ^ 

■  About  three  fingers  breadth  from  their  origin,  each 
iliac  trunk  is  divided  into  two  fecondary  arteries,  one 
external,  the  other  internal.  The  external  artery  has 
no  particular  name  ;  the  internal  is  termed  bypogajlri^ 
ta^,  which  often  appears  to  be  no  more  than  a  branch 
of  the  other,  in  adults ;  but  in  young  children,  and 
efpecially  in  the  foetus,  the  hypogaftric  artery  looks  like 
the  trunk,  and  the  other  like  a  branch. 

The  external  iliacs  on  each  fide  runs  down  on  the 
iliac  mufcle  to  the  ligamentum  Fallopii,  under  which 
it  goes  out  of  the  abdomen.  In  this  courfe,  it  gives  off 
only  a  few  fmall  arteries,  to  the  peritonseum  and  other 
parts  near  it ;  but  as  it  palits  out  of  the  abdomen  un- 
der the  ligament,  it  detaches  two  confiderable  branches, 
one  internal,  the  other  external. 

The  internal  branch  is  named  arter'ia  epigajlrica,  and 
goes  out  anteriorly  from  the  external  iliaca.  From 
thence  it  runs  obliquely  upward  on  the  tendon  of  the 
tranfverfe  mufcle,  toward  the  pofterior  part  of  the  rec- 
tus, which  it  reaches  about  two  or  three  fingers  breadth 
above  the  os  pubis. 

Afterwards  the  epigaftric  artery  runs  up  along  the" 
pofterior  or  inner  fide  of  this  mufcle,  fending  ramifica- 
tions to  the  tendons  of  the  neighbouring  mufcles,  &c.; 
and  then  lofes  itfelf  by  a  true  anaftomofis  of  feveral  ra- 
mifications, with  the  mammaria  interna.  It  likewife 
communicates  with  the  inferior  intercoflals,  which  are 
fpread  on  the  abdomen. 
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It  fometimes  gives  out  two  particular  branches, 
one  of  which,  accompanied  by  a  nerve,  goes  through 
the  foramen  ovale  of  the  pelvis  to  the  triceps  mufcles, 
kc.  ;  the  other  runs  down  to  the  tefticles  along  with 
the  fpermatic  artery,  and  there  communicates  with  it. 

The  external  branch  of  the  outer  ihac  goes  off  la- 
terally from  the  outfide  of  that  artery  under  the  liga- 
mentum  Fallopii,  and  from  thence  to  the  internal  la- 
bium of  the  OS  ilium,  where  it  divides  into  two,  and 
is  ramified  on  the  oblique  and  tranfverfe  mufcles  of 
the  abdomen,  communicating  with  the  arteria  luni- 
baris. 

Befides  thefe  two  branches,'  the  external  iliaca  gives 
off  a  fmall  ramus  internally  under  the  ligament,  which 
runs  to  the  vagina  of  the  fpermatic  rope ;  and  fome- 
times another  fmall  twig  goes  from  the  outfide  to  the 
OS  ilium. 

The  internal  iliaca  or  hypogaftrlca,  having  run  a  little 
more  than  a  finger's  breadth  inward  and  backward, 
bends  by  fmall  degrees  obliquely  forward,  and  toward 
the  outfide  ;  and,  afterwards  contrafting  in  it?  dimen- 
fions,  it  ends  in  the  umbilical  artery,  which  ought  to  be 
looked  upon  as  a  true  continuation  of  the  trunk  of  the 
hypogaftrica. 

This  arteria  umbilicalis  afcends  on  the  fide  of  the 
bladder,  and  having  detached  fmall  rami  to  that  yifcus 
and  to  the  neighbouring  parts  of  the  peritona;urn,  &c, 
it  contrads,  and  in  adults  is  quite  clofed  up,  above  the 
middle  of  the  bladder.  It  iikewife  gives  branches  to  the 
uterus,  and  to  the  neighbouring  parts  in  both  fexe.s. 
Afterwards  it  afcends  in  form  of  a  ligament  to  the 
umbilicus,  where  it  joins  the  umbilical  artery  on  the 
other  fide ;  its  name  being  taken  from  its  ufe  in  the 
foetus. 

From  the  convex  fide  of  the  curvature  of  the  hypo- 
gaftric  artery,  four  or  five  principal  branches  commonly 
go  out  very  near  each  other.  Sometimes  they,  all  arife 
Separately,  fometimes  by  fmall  common  trunks,  and 
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tphat  IS  the  firft  branch  in  fome  fubjefts,  is  only  a  ra^ 
mus  of  another  principal  branch  in  others  ;  fo  much 
does  the  number,  difpofition,  origin,  and  diftribution 
of  thefe  branches  vary  in  different  fubjefts.  For  this 
reafon  I  think  it  proper  to  diftinguilh  them  by  the 
following  proper  names  :  iliaca  minor,  glutaa,  fcia- 
tka,  pudka  commums  five-  pudica  hypogajlrka,  and  oh 
turatrix. 

The  iliaca  minor,  the  moil  pofterior  of  thefe  branch- 
es, and  which  is  often  no  more  than  a  ramus  of  the 
glutsea,  paffes  between  the  lafl:  two  lumbar  nerves',  and 
divides  into  two  rami,  one  of  which  enters  the  canal  of 
the  OS  facrum  through  the  lowefl:  large  anterior  holes ; 
the  other  paffes  behind  the  mufculus  pfoas,  to  which  it 
gives  twigs,  and  behind  the  crural  nerve;  being  after- 
wards diftributed  to  the  iliac  mufcle,  and  to  the  middle 
part  of  the  infide  of  the  os  ilium,  penetrating  into  the 
fubflance  of  the  bone,  fometimcs  by  one  hole,fometimes 
by  more. 

The  arteria  glutaea  is  commonly  very  confiderablej 
and  fometimes  the  largeft  of  all  the  hypogaftric  branch- 
es. Near  its  beginning  it  fometimes  fends  out  the  iha~ 
ca  minor,  and  fometimes  the  fmall  ramus  that  goes 
from  that  artery  to  the  os  facrum  and  other  parts  fix- 
ed to  that  bone.  Afterwards  this  artery  goes  out  of 
the  pelvis  in  company  with  the  fciatic  nerve,  through 
the  upper  }5art  of  the  great  finus  of  the  os  innomina* 
turn,  below  the  mufculus  pyriformis,  and  is  diftribu- 
ted  in  a  radiated  manner  to  the  glutseus  maximus  and 
medius. 

In  its  paffage,  it  gives  fome  branches  to  the  os  fa- 
crum, os  coccygis,  mufculus  pyriformis,  the  mufcles  of 
the  anus,  and  to  the  neighbouring  parts  of  the  intefli- 
nuni  redum,  forming  a  particular  hsemorrhoidalis  in- 
terna. It  likew^ife  fends  twigs  to  the  bladder  and  parts 
near  it ;  and  detaches  a  pretty  long  branch  which  runs 
down  with  the  fciatic  nerve. 

The  arteria  fciatica  gives  firft  of  all,  fome  branches 
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to  the  mufculus  pyriformis,  the  quadrigemini,  the  os 
facrum,  &c.  and  even  to  the  inner  fide  of  the  os  if- 
chium.  It  likewife  detaches  a  branch  which  runs  under 
the  mufculus  quadratus,  to  the  articulation  of  the  os  fc- 
inoris. 

It  palfes  obliquely  over  the  fclatic  nerve ;  and  as  they 
both  go  through  the  great  pofterior  finus  of  the  os  ili- 
um, it  detaches  fmall  arteries,  which  are  diftributed  to 
the  inner  fubflance  of  that  nerve.  Afterwards  it  runs 
up  in  a  radiated  manner  on  the  outfide  of  the  os  ihum, 
and  is  diftributed  to  the  inner  fubftance  of  that  bone, 
and  to  the  mufculi  glutasi,  efpecially  to  the  medius  and 
niinimus. 

The  pudica  communis,  called  commonly  pudica  iri' 
ierna^  arifes  fometimes  by  a  trunk  common  to  it  and  to 
the  glutsea,  and  gives  out  two  principal  branches  ;  the 
firft  of  which  paffes  through  the  great  finus  of  the  os 
ilium  in  company  with  the  glutsea  and  fciatica,  and  then 
divides  into  two  rami. 

The  firft  ramus  goes  behind  the  fpine  of  the  ifchium, 
between  the  two  ligaments  which  lie  between  that  bone 
and  the  os  facrum  ;  and  runs  on  the  infide  of  the  tu- 
berculum  ifchii,  all  the  way  to  the  origin  of  the  corpus 
cavernofum  penis.  There  it  divides  into  feveral  arte- 
ries, one  of  which  goes  to  the  fphindter  ani,  under  the 
name  of  h(emorrho'tdalis  externa. 

The  reft  are  diftributed  to  the  neighbouring  inte- 
guments, to  the  bulb  of  the  urethra,  and  to  the  cor- 
pus cavernofum  penis;  but  the  laft  of  thefe  arteries, 
or  rather  the  extremity  of  this  firft  ramus,  runs  from 
behind  forward,  over  the  neck  of  the  os  femoris,  and 
communicates  with  a  branch  of  the  artetia  cruralis. 

The  fecond  principal  ramus,  called  commonly  arteria 
pudica  externa^  runs  between  the  bladder  and  intefti- 
r.um  rccluni,  and  is  diftributed,  in  men,  to  the  veficuliE 
feminales,  neck  of  the  bladder,  proftate.  gland,  and 
neighbouring  parts  of  the  redtum. 

Afterwards  it  runs  under  the  os  pubis  on  the  fide  of 
I  a 
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a  confiderable  vein,  which  lies  direaiy  under  the  fym- 
phyfis  J  and  it  runs  along  the  penis  between  this  vein 
and  a  nerve,  being  diftributed  in  its  paflage  to  the  cor- 
pus  cavernofum,  and  communicating  with  the  pudica 
minor,  which  comes  from  the  cruralis. 

This  fecond  branch  of  the  pudica  major  goes  off  fome- 
times  feparately  from  the  hypogaflirica,  efpecially  in  wo- 
men ;  being  diftributed  to  the  lateral  parts  of  the  ute- 
rus, where  it  communicates  with  the  fpermatic  ar- 
tery, near  the  jagged  extremity  of  the  tuba  Fallo- 
piana  ;  and  to  the  neighbouring  parts  of  the  vagina, 
&c. 

The  arteria  obturatrix  perforates  the  obturator  muf-  ■ 
cles,  from  whence  it  has  its  name,  and  goes  out  of  the 
pelvis  at  the  upper  part  of  the  ligament  of  the  foramen 
ovale,  having  firil  fent  a  fmall  branch  over  the  fymphy- 
fis  of  the  OS  ilium  and  os  pubis,  to  the  inguinal  glands 
and  integuments. 

As  it  paffes  by  the  mufcles,  it  divides  and  is  diftri- 
buted to  the  peftineus  and  triceps.  It  likewife  fends 
out  another  branch,  which  communicates  with  that 
branch  of  the  fciatica  that  goes  to  the  articulation  of  the 
OS  femoris,  and  gives  fmall  arteries  to  the  holes  of  the 
neck  of  that  bone. 

Afterwards  the  hypogaftric  artery  ends  in  the  umbi- 
licalis,  as  has  been  already  faid. 

Arteria  crurales.  The  iliac  artery  goes  out  of  the  ab- 
domen between  the  ligamentum  Fallopii  and  tendon  of 
the  pfoas,  at  the  union  of  the  os  ilium  and  os  pubis ;  and 
there  it  takes  the  name  of  arteria  cruralis. 

It  fends  off,  firft  of  all,  three  fmall  branches ;  one 
of  which,  called  fudica  externa,  goes  over  the  crural 
vein  to  the  ikin  and  ligament  of  the  penis,  and  to  the 
'  inguinal  glands,  comnumicating  with  the  pudica  in- 
terna. The  fecond  goes  to  the  mufculus  peftineus ; 
and  the  third  to  the  upper  part  6f  the  fartorius.  All 
thefe  branches  furniflx  likewife  the  neighbouring  ante- 
rior integuments.  » r 
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'Afterwards  the  crural  artery  runs  down  on  the 
head  of  the  os  femoris;  and  by  talcing  a  particular 
■turn,  gets  on  'the  infide  of  the  crural  vein,  about  three 
fingers  breadth  from  where  it  goes  out  of  the  abdo- 
men. From  its  origin  to  this  place,  it  is  covered  only 
hy  the  fkin  and  fat,  and  lies  on  the  peftineus  and  tri- 
ceps primus.  '  , 

In  changing  its  fituatien  it  fends  out  three  confi- 
dcrable  branches,  one  external,  one  middle,  and  one 
internal.  They  all  go  out  more  or  lefs  pofteriorly, 
fometimes  by  a  fliort  common  trunk,  fometimcs  by 
two,  &c. 

The  exter-nal  brancli  runs  on  the  upper  fide  of  the 
thigh  to  the  crureus,  vaftus  externus,  re6tus  ante- 
rior, mufculus  fafcise  latse,  and  glutseus  medius;  fend- 
ing up  a  ramus  to  the  apex  of  the  great  trochan- 
ter, which  communicates  with  the  firfl;  principal  ramus 
of  the  pudica  major  and  fciatica,  as  has  been  already 
faid. 

The  middle  branch  runs  down  on  the  infide  of  the 
thigh  between  the  triceps  mufcles  ;  to  which  it  gives  fe- 
veral  rami,  one  whereof  perforates  the  fecond  mufcle, 
•and  is  diftributed  to  the  glutseus  maximus,  femi-nervo- 
fus,  femi-membranofus,  biceps,  and  to  the  neighbour- 
ing integuments. 

'  The  internal  branch  runs  backward  on  the  quadrige*. 
mini,  towards  the  great  trochanter ;  and  having  de- 
tached a  ramus  which  goes  into  the  joint  of  the  os  fe- 
moris, it  runs  downward,  and  gives  rami  to  all  the 
•mufcles  that  lie  on  the  backfide  of  that  bone,  one  of 
which  enters  the  bone  itfeif  on  one  fide  of  the  linea 
afpera. 

Having  fent  off  all  thefe  three  branches,  the  arteria 
■crurahs  runs  down  between  the  fartorius,  vaflus  in-ter- 
nus,  and  triceps,  giving  branches  ro  all, the  parts  near 
it.  It  is  covered  by  the  fartorius  all  the  way  to  the 
lower  part  of  the  thigh,  where  it  is  inflected  'backward 
^ver  the  triceps  tertius,  a  little  abo-ve  the  internal  condyle 
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of  the  OS  femoris.  Afterwards  continuing  its  courfc 
through  the  hollow  of  the  ham,  it  is  called  arteria  to. 
fhtea,  being  accompanied  by  the  vein  of  the  fame 
name. 

The  poplitea,  while  in  the  ham,  is  covered  only 
by  the  integument,  fending  off  branches  toward  each 
fide,  which  run  up  upon  the  condyles,  and  commu- 
nicate with  the  lower  ramifications  of  the  arteria  cru. 
•r;  lis. 

It  fends  rami  to  the  joint  of  the  knee,  one  of  which 
at  ieaft  paffes  between  the  crucial  ligaments.  As  it 
runs^  down,  it  fends  branches  to  the  gaftrocnemii  and 
:popHteus  ;  and  having  reached  the  backfide  of  the 
head  of  the  tibia,  it  gives  off  two  branches,  one  to  each 
fide. 

The  firfl:  or  internal  branch  furrounds  the  forepart 
of  the  head  of  the  tibia,  pafling  between  the  bone  and 
internal  lateral  ligament ;  and,  befides  feveral  other  ra- 
mifications, fends  up  a  fmall  branch  which  communi- 
cates with  the  arteries  that  lie  round  the  condyles  of  the 
OS  femoris. 

The  fecond  or  external  branch  runs  over  the  head  of 
the  fibula,  and  between  the  head  of  the  tibia  and  ex- 
ternai  lateral  ligament  of  the  knee,  furrounding  the  ar- 
ticulation all  the  way  to  the  ligaments  of  the  patella,  and 
communicating  with  the  branches  which  lie  round  the 
condyles  of  the  os  femoris,  together  with  a  branch  of 
the  firft  or  internal  ramus. 

Immediately  after  the  origin  of  thefe  two  rami,  and 
before  the  poplitea  ends,  it  fends  a  fmall  artery  down  on 
the  backfide  of  the  interoffeous  ligament,  very  near  the 
tibia,  into  which  it  enters  by  a  particular  hole  a  little 
above  the  middle  portion  of  the  bone. 

As  the  poplitea  ends,  it  divides  into  two  principal 
•branches,  one  of  which  runs  between  the  heads  of  the 
tibia  and  fibula,  pafling  from  behind  forwards  on  the 
interoffeous  ligament,  where  it  takes  the  name  of  arteria 
tibialis  anterior.    The  Cecond  branch  divides  into  two 
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others ;  one  internal  and  largt  ft,  called  arterla  tibialis 
fojlerior  ;  the  other  pofterior  and  fmalleft,  named  arterict 
peronaa  pojlerior,  ' 

The  tibialis  anterior  having  pafled  between  the  heads 
of  the  tibia  and  fibula,  fends  fniall  branches  upward 
and  laterally.  The  fuperior  branches  communicate  with 
'thofe  rami  of  the  popliteus  which  lie  round  the  articu- 
lation ;  and  tfie  lateral  branches  go  to  the  nei  :hbour- 
ing  parts.  Afterwards  this  tibial  artery  runs  down  on 
the  forefide  of  the  interolfcous  ligament,  toward  the  out- 
fide  of  the  tibia,  between  the  mufculus  tibialis  ancicus 
and  extenfor  poUicis. 

Having  run  laterally  on  the  tibia  for  about  two-thirds 
of  the  It  ngth  of  that  bone,  it  palfes  on  the  forefide  un- 
der the  common  annular  ligament  and  extenfor  polli- 
cis,  to  the  articulation  of  the  foot  ;  giving  off  feveral  ra- 
mi both  to  the  right  and  left  hand,  which  communicate 
laterally  with  the  tibialis  pofterior  and  peronaea  polte- 
rior,  fo  that  tbefe  two  bones  are  in  a  manner  furround- 
ed  by  arteries. 

At  the  joint  of  the  foot,  it  fends  out  branches  which 
run  between  the  aftragalus  and  os  calcis,  being  diftri- 
buted  to  the  articulation  and  to  the  bones  of  the  tar- 
fiis.  The  communications  are  here  very  numerous  on 
all  fides. 

Having  palTed  the  fold  of  the  foot,  it  fends  off  toward 
both  fides  other  rami,  which  communicate  with  the  po- 
fterior tibialis  and  peroneea ;  all  thefe  branches  making  a 
kind  of  circles  round  the  tarfus. 

Afterwards  the  anterior  tibial  artery  advances  on 
the  convex  fide  of  the  foot,  as  far  as  the  interftice  be- 
tween the  firft  and  fecond  mctatarfal  bones  ;  between 
•the  heads  of  which  it  fends  a  large  branch,  which 
perforates  the  fuperior  interoffeous  mulclcs,  and,  join-. 
ing  the  tibialis  pofterior,  forms  an  arch  on  the  fide  of 
the  foot. 

It  likewife  fends  two  or  three  confiderable  branches 
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over  the  other  metatarral  bones,  which  go  to  the  reft  of 
the  interofleous  mufcles,  integuments,  &c.  and  ccmmu- 
iiicate  with  each  other. 

Laftly,  this  artery  terminates  by  two  principal 
branches,  one  of  wliich  goes  to  the  thenar  and  infide 
of  the  great  toe  ;  the  other  is  fpent  upon  the  outfide  of 
the  great  toe,  and  the  infide  of  the  fecond  toe. 

The  tibialis  pofterior,  called  likewife  furalis,  runs 
down  between  the  folei,  tibialis  pofticus,  flexor  digito- 
rum  corhmunis,  and  flexor  poUicis  ;  giving  branches  to 
thefe  mufcles,  to  the  tibia,  and  to  the  marrow  of  that 
bone,  through  a  particular  canal  in  its  poilerior  and  up- 
per part- 
After  wards  it  runs  behind  the  inner  ankle,  commu- 
nicating with  the  tibiaUs  anterior,  and  furrounded  by 
the  neighbouring  veins  ;  and  paflfes  to  the  fole  of  the 
foot  between  the  concave  fide  of  the  os  calcis  and  the- 
nar mufcle,  where  it  divides  into  two  branches,  one 
large  or  external,  the  other  fmall  or  internal. 

The  great  branch,  or  arteria  plantaris  externa,  paf- 
fes  on  the  concave  fide  of  the  os  calcis  obliquely  under 
the  fole  of  the  foot,  to  the  bafis  of  the  fifth  metatarfal 
bone,  and  from  thence  runs  in  a  kind  of  arch  toward 
the  great  toe,  communicating  there  with  the  tibialis  an- 
terior, which  perforates  the  interofleous  mufcles  in  the 
manner  already  faid. 

The  convex  fide  of  this  arch  fupplies  borh  fides  of 
the  laft  three  toes,  and  the  outfide  of  the  fecond  toe, 
forming  fmall  communicating  arches  at  the  end,  and 
fometimes  at  the  middle  of  each  toe,  as  in  the  hand. 
The  concave  fide  of  the  arch  furnifties  the  neighbouring 
parts. 

The  fmall  branch,  or  arteria  plantaris  interna,  having 
reached  beyond  the  middle  of  the  fole  of  the  foot,  is 
divided  into  two  ;  one  of  which  goes  to  the  great  toe, 
communicating  with  the  ramus  of  the  tibialis  anterior  ; 
the  other  is  diftributedto  the  firfl:  phalanges  of  the  other 
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toes,  communicating  with  the  ramifications  from  the 
arch  already  mentioned. 

The  artcria  peronaa  runs  down  on  the  backfide 
of  the  fibula,  between  the  foleus  and  flexor  poUicis,  to 
which  and  to  the  neighbouring  parts  it  gives  rami  in  its 
paflage. 

Having  reached  to  the  lower  third  part  of  the  fibula, 
it  lends  off  a  confiderable  branch,  which  runs  in  be- 
tween the  tibia  and  that  bone,  palling  between  their 
extremities  from  beiiind  forward,  below  the  interolfeous 
ligament,  and  is  diftributed  to  the  integuments  of  the 
tarfus. 

Laftly,  the  peronaea  continuing  its  courfe  downward, 
on  the  backfide  of  the  fibula,  as  far  as  the  os  calcis, 
forms  an  arch  with  the  tibialis  pofterior,  between  the^ 
altragalus  and  the  tendo  achillis. 

From  thence  it  runs  outward,  and  a  littlejabove  the 
outer  ankle  communicates  with  the  tibialis  anterior  by 
an  arch,  which  fends  feveral  fmall  ramifications  to  the 
neighbouring  parts. 

In  this  defcription  of  the  arteries,  I  have  faid  nothing 
of  the  cutaneous  anaftomofes,  which  are  exceedingly- 
beautiful  in  the  foetus ;  nor  of  the  frequent  and  confi- 
fiderable  communications  of  fmall  arteries  upon  the  pe- 
riofteum,  which  form  a  delicate  kind  of  net-work,  or 
fete  mirabile. 
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CHAP.  II. 

Of  tU  Veins*. 


Introdualon.  X^u^  blood  diftributed  to  all  parts  of 
B  the  body  by  two  kinds  or  arteries, 
the  aorta  and  arteria  pulmonaris,  returns  by  three 
kinds  of  veins,  called  by  anatomifts  vena  cava,  vena 
fortes,  and  vena  -pulmonaris . 

The  vena  cava  carries  back  to  the  right  auricle  of 
the  heart,  the  blood  conveyed  by  the  aorta  to  all  the 
parts  of  the  body,  except  what  goes  by  the  arterias 
coronariae  cordis.  It  receives  all  this  blood  from  the 
arterial  ramifications  in  part  diredly,  and  in  part  in- 
direftly. 

'J'he  vena  porta;  receives  the  blood  carried  to  the 
floating  vifcera  of  the  abdomen  by  the  arteria  caliaca 
^nd  the  two  mefentericas ;  and  conveys  it  to  the  vena 
hcpatica,  and  from  thejice  to  the  vena  cava. 

The  vena  pulmonaris  conveys  to  the  pulmonary  fi- 
nus,  or  left  auricle  of  the  heart,  the  blood  carried  to  the 
lungs  by  the  arteria  pulmonaris. 

To  thefe  three  veins  two  others  might  be  added,  viz. 
thofe  which  belong  particularly  to  the  heart,  and  to  its 
auricles,  and  the  finufes  of  the  dura  mater. 

.In  dcfcribing  the  e;eneral  courfe  of  the  veins,  we  may 
either  begin  by  their  extremities  in  all  the  parts  of  the 
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body,  and  end  by  the  trunks  carried  all  the  way  to  the 
hearr,  according  to  the  courfe  of  the  blood  ;  or  wc 
may  begin  by  the  great  trunks,  and  end  by  the  rami- 
fications and  capillary  extremities,  according  to  their 
feveral  divifions  and  fubdivifions. 

"  This  lalt  method  has  been  chofen  by  Winflow ;  and 
may  be  conveniently  followed  with  regard  to  the  great 
trunks.  But  in  purfuing  the  rami  and  ramifications,  the 
other  method  feems  to  be  the  mod  natural,  and  is  that  to 
which  the  preference  is  given  by  the  profeffor  of  anato- 
my in  this  univerfity.  We  fhall,  therefore,  in  defcri- 
bing  the  branches,  adopt  the  firft  method,  and,  rever- 
fmg  Winflow,  trace  them,  according  to  the  courfe  of 
the  blood,  from  their  extremities  to  the  trunks  and 
heart." 

General  div'ifion  of  the  vena  cava.  We  commonly  talk 
of  the  vena  cava  in  general,  as  if  it  were  but  one  vein 
,  at  its  origin,  or  had  but  one  common  trunk  ;  whereas 
it  goes  out  from  the  right  auricle  of  the  heart  by  two 
large  feparate  trunks,  in  a  direction  almoft  perpendicu- 
larly oppofite  to  each  other,  one  running  upward,  call- 
ed vena  cava  fuperior  ;  the  other  downward,  called  vena 
cava  inferior. 

It  may,  however,  be  faid,  that  thefe  two  veins  have 
a  fort  of  continuity,  or  a  fmall  portion  of  a  common 
trunk,  fixed  to  the  edges  of  the  right  auricle  ;  as  if 
.three  quarters  of  the  circumference  of  a  large  firaight 
tube  were  cut  off,  and  the  edges  of  a  fmall  bladder 
applied  to  the  edges  of  the  opening  thus  made  in  the 
tube. 

The  right  auricle  may  alfo  be  lookei^  upon  as  a  muf- 
cular  trunk  common  to  thefe  two  large  veins,  and  may 
be  called  the  finus  of  the  vena  cava  j  but  in  this  refpeft, 
the  name  offinus  puhnonaris  agrees  ftill  better  to  the  left 
auricle. 

The  vena  cava  fuperior  is  diflributed  chiefly  to  the 
thorax,  head,  and  upper  extremities,  and  but  very 
Jittle  to  the  parts  below  the  diaphragm, 
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The  vena  cava  inferior  is  diftributed  chiefly  to  the 
abdomen  and  lower  extremities,  and  but  very  little  to 
the  parts  above  the  diaphragm. 

The  ancients  called  the  luperior  vena  cava,  afceri' 
dens;  and  the  inferior,  defcendens;  having  regard  only 
to  the  great  tubes,  and  to  their  divifion  into  trunks 
and  branches.  Several  moderns  have  retained  thefe 
names,  but  in  a  contrary  fignification,  to  accommodate 
them  to  the  motion  of  the  blood,  which  defctnds  by 
the  cava  fuperior,  and  afcends  by  the  cava  inferior. 

But,  to  Ihun  the  mifliikes  that  may  happen  in  reports 
made  of  wounds  or  other  difeafes,  and  of  what  is  obfer- 
ved  in  opening  dead  bodies^  and  in  other  cafes  of  thefe 
kinds,  it  is  beft  to  retain  the  diftinftion  of  the  venaca,- 
va  fuperior  and  inferior. 

The  trunk  of  each  of  thefe  two  veins  fends  off,  much 
in  the  fame  manner  with  the  arteries,  a  certain  number 
of  principal  or  capital  branches,  which  are  afterward 
ramified  in  different  manners.  Each  trunk  terminates 
afterwards  by  a  bifurcation  or  a  divifion  into  two  fubor- 
dinate  trunks,  each  of  which  gives  off  other  principal 
branches,  ending  in  a  great  number  of  fmall  trunks, 
rami,  and  ramifications. 

They  have  likewife  this  common  to  them  with  the  ar- 
teries, that  the  greatefi;  part  of  the  capital  branches  are 
in  pairs  ;  as  well  as  the  Subordinate  trunks.  The  rami- 
fications of  each  fubalterri  trunk,  taken  by  itfelf,  are  in 
vmeven  numbers  5  but  they  make  even  numbers,  with 
thofe  of  the  other  like  trunk.  The  vena  azygos  and 
fome  other  fmall  veins,  of  which  hereafter,  are  excep- 
tions from  this  rule. 

Before  I  go  on  to  the  particular  defcription  of  each 
of  thefe  veins,  many  of  which  have  proper  names,  I 
lhall  give  a  general  idea  of  their  diftribution,  and  an 
enumeration  of  their  principal  ramifications,  in  the  fame 
monner  as  1  did  in  the  defcription  of  the  arteries,  and 
for  the  fame  reafon.  But  I  fhall  fay  nothing  of  the  venaa 
coronari^  cordis,  becaufe  they  are  not  immediately 
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joined  to  any  other  ve'ti,  as  we  fliall  fee  in  defcribing 
the  parts  of  the  thorax.  1  begin  by  the  vena  cava  fupe- 
rior. 

Vena  cavafuperior.  The  fuperior  vena  cava  runs  up 
from  the  right  auricle  of  the  heart,  almoft  in  a  direct 
courfe,  forVoout  two  fmgers  breadth,  lying  within  the 
pericardium,  in  the  right  fide  of  the  trunk  of  the  aorta, 
but  a  little  more  anteriorly. 

As  it  goes  out  of  the  pericardium,  it  is  inclined  a 
little  to  the  left  hand,  and  then  runs  up  about  an  inch, 
^  that  is,  as  high  as  the  cartilage  of  the  firft  true  rib,  aiid 
a  little  higher  than  the  curvature  of  the  aorta.  _  At  this 
place  it  terminates  by  a  bifurcation  or  divillon  into  two 
large  branches  or  fubordinate  trunks,  one  of  which  runs 
toward  the  left  hand,  the  other  toward  the  right. 

Thefe  two  branclies  are  named  fuhclavia^  as  lying 
behind,  and,  in  fome  meafure,  under  the  clavicular, 
both  in  the  fame  manner.  They  are  of  unequal  lengths, 
becaufe  the  trunk  of  the  vena  cava  does  not  lie  in  the 
middle  Ox^  the  thorax,  but  toward  the  right  fide,  where 
the  left  fubclavian  arifes  as  well  as  the  right,  and  is 
confequently  longeft. 

'I'he  trunk  of  the  fuperior  cava,  from  where  it  leaves 
the  pericardium  to  the  bifurcation,  fends  out  anteriorly 
feveral  fmall  branches,  which  fometimes  arife  fepa- 
rately,  and  fometimes  by  fraall  common  trunks.  Tbefe 
branches  are  the  vena  mediaftina,  pericardia,  diaphrag- 
matica  fuperior,  thymica,  mammaria  interna,  and  tra- 
chealis  ;  the  lafl  of  which  go  out  fometimes  behind  the 
bifurcation. 

All  thefe  fmall  branches  from  the  trunk  of  the  cava 
fuperior  are  termed  dextrcz ;  and  their  fellows  on  the 
other  fide,  called  finijlra^  do  not  arife  from  the  trunk, 
becaufe  of  its  lateral  fituation,  but  from  the  left  fubcla* 
via. 

Pofleriorly,  a  little  above  the  pericardium,  the  trunk 
of  the  fuperior  cava  fends  out  a  capital  branch,  called 
venaazygos,  or  vena Jine  pari,  which  runs  down  on  the 
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right  fide  of  the  bodies  of  the  vertebrae  dorfi,  almoft 
to  the  diaphragm  ;  giving  off  the  greateft  part  of  the 
venas  intercoftales  and  lumbares  fuperioris. 

The  two  fubclavias  run  laterally  or  toward  each  fide  ; 
and  terminate,  as  they  go  out  of  the  thorax,  between 
the  firft  rib  and  clavicula,  immediately  before  the  ante- 
rior infertion  of  the  mufculus  fcalenus. 

The  right  fubclavian,  which  is  the  fliortefl:  of  the 
two,  commonly  fends  out  four  capital  branches ;  the 
jugularis  externa,  jugularis  interna,  vertebralis,  and 
axillaris  ;  which  lafl  is  rather  a  continuation  than  a 
branch  of  the  fubclavia. 

The  left  fubclavian  being  longer  than  the  right,  for 
the  reafon  already  given,  gives  off,  firll  of  all,  the 
fmall  veins  on  the  left  fide,  anfwering  thofe  on  the 
right  fide  that  come  from  the  trunk  of  the  fuperior  ca- 
va, viz.  the  niediaftina,  pericardia  diaphragmatica  fu- 
perior, thymica,  mammaria  interna,  and  trachcalis. 

Next  to  thefe  fmall  veins  called  finiflrcz^  it  detaches 
another  fmall  branch  called  intercoftalis  fuperior  ftni' 
Jlra;  and  then  four  large  branches  like  thofe  from  the 
right  fubclavian,  viz.  the  jugularis  externa,  jugularis 
interna,  vertebralis,  and  axillaris ;  which  are  all  termed 
Jtnijlrce. 

The  external  jugular  veins  are  diftributed  chieflv  to 
the  outer  parts  of  the  throat,  neck,  and  head ;  and 
fend  a  fmall  vein  to  the  arm,  named  cephalica,  which 
affifts  in  forming  a  large  one  of  the  fame  name. 

The  internal  jugular  veins  go  to  the  internal  parts  of 
the  neck  and  head,  communicating  with  the  finufes  of 
the  dura  mater,  and  in  feveral  places  with  the  external 
jugular  veins. 

The  vertebral  veins  pafs  through  the  holes  in  the 
tranfverfe  apophyfes  of  the  vertebras  of  the  neck,  fending 
branches  to  the  neck  and  occiput.  They  form  the  fir 
nus  venales  of  thefe  vertebras,  and  communicate  with 
the  finufes  of  the  dura  mater. 

'  The  axillary  veins  are  continuations  of  the  fubclavia, 
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from  where  thek  leave  the  thorax  to  the  axlllse.  They 
produce  the  mammariae  inrerncE,  thoracic^,  Icapulares 
or  humerales,  and  a  branch  to  each  arm  ;  which,  to- 
gether with  that  from  the  external  jugularis,  forms  the 
vena  ccphalica. 

Afterwards  the  axillary  vein  terminates  in  the  prin- 
cipal vein  of  the  arm,  called  ba/t/ica ;  which,  together 
with  the  cephalica,  is  didributed  by  numerous  ramifi- 
cations to  all  the  parts  of  the  arm,  fore-arm,  and  hand. 

Vena  cava  inferior.  'I  he  portion  of  the  inferior  vena 
cava,  contained  in  the  pericardium,  is  very  fmail,  be- 
ing fcarcely  the  twelfth  part  of  an  inch  on  the  fore- 
part, and  not  above  a  quarter  of  an  inch  on  the  back- 
part.  From  thence  it  immediately  perforates  the  dia- 
phragm, to  which  it  gives  the  venas  diaphragmatic^ 
inferiores  or  phrenicas. 

It  pafles  next  behind  the  liver,  through  the  great  fi- 
nus  of  that  viiciis,  to  which  it  furniflies  feveral  branches 
termed  vente  hipatias. 

In  this  courfe  it  inclines  a  little  toward  the  fpina  dorfi 
and  aorta  inferior  ;  the  trunk  and  ramifications  of  which 
it  afterwards  accompanies  in  the  abdomen,  all  the  way 
to  the  OS  facrum  ;  the  arteria  caeliaca  and  the  two  rnci- 
fentericse  only  excepted. 

Thus  the  inferior  cava  fends  out  on  each  fide,  in  thq 
fame  manner  with  the  aorta,  the  venas  adipofas,  renales, 
fpermaticse,  lumbares,  and  facrse.  Having  reached  to 
the  OS  facrum,  it  lofes  the  name  of  cava  ;  and  terminar 
ting  by  a  bifurcation,  like  that  of  the  dcfcending  aorta, 
it  forms  the  two  venas  iliacse. 

Thcfe  iliac  veins  having  given  off  the  hypogaftricas, 
with  all  their  ramifications,  to  the  vifcera  of  the  pelvis, 
and  to  fome  other  external  and  internal  neighbouring 
parts,  go  out  of  the  abdomen,  under  the  ligamentum 
Fallopii,  and  there  take  the  name  of  vence  crurales. 

Each  crural  vein  fends  oiF numerous  ramifications  to 
all  _  the  lower  extremity ;  befides  the  vena  faphena, 
which  goes  out  near  the  origin  of  the  cruralis,  and, 
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running  along  this  whole  extremity,  detaches  many  ra^ 
mifications  all  the  way  to  the  foot,  as  we  fliall  fee  more 
particularly  hereafter. 

We  fliall  now  trace  the  veins  in  the  courfe  the  blood 
takes  to  the  heart. 

§  I.  Veiiis  of  the  Head  and  Neck. 

Vena  jugular  es  externa.  Thefe  are  fometimes  double  to 
their  very  terminations ;  and  when  they  are  lingle,  each 
of  them  is  formed  of  two  branches  j  one  anterior,  and  ' 
the  other  pofterior  or  rather  fuperior.  The  anterior  vein 
comes  from  the  throat  and  face,  running  down  toward 
the  angle  of  the  lower  jaw,  and  the  pofterior  comes 
from  the  temples  and  occiput. 

Each  terminates  at  laft  into  the  fubclavian  on  the 
fame  fide,  fometimes  into  the  axillaris,  and  fometimes 
into  the  union  of  thefe  two  veins.  The  right  and  left 
do  not  always  end  in  the  fame  manner;  for  fometimes 
the  right  goes  into  the  fubclavian,  and  the  left  into  the 
internal  jugular  on  the  fame  fide. 
•■  Vena  jugidaris  externa  anterior.  This  often  terminates 
in  the  jugaiiaris  interna,  and  fometinnes  in  the  commu- 
nications of  the  two  jugulares,  in  fuch  a  manner  as  that 
it  cannot  be  faid  to  belong  more  to  the  one  than  to  the 
other.  Sometimes,  but  very  rarely,  it  runs  into  the 
vena  axillaris. 

They  run  down  betxvcen  the  mufculus  platyfma  my- 
oides  and  fterno-maftoidseus,  being  covered  by  the  for- 
mer, and  crolTing  over  the  latter. 

The  firft  branch  comes  along  the  mufculus  corrugator 
fupercilii  and  the  upper  part  of  the  orbicularis,  from  the 
fmall  or  external  angle  of  the  eye,  after  communicating 
with  the  vena  temporalis,  and  with  that  vein  which 
runs  along  the  lower  part  of  the  orbicular  mufcle,  with 
which  it  forms  a  kind  of  circle. 

'  The  fecond  branch  comes  from  the  orbit  in  a  wind- 
ing courfe,  on  one  fide  of  the  cartilaginous  pulley, 
communicating  with  the  vein  of  the  eye.  - 
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The  third  branch  is  formed  of  branches  from  each 
fide,  and  runs  down  upon  the  forehead,  by  the  name  of 
vena  frontalis,  anciently  praparata^  communicating  with 
its  fellow,  when  any  fuch  vein  is  found. 

The  fourth  comes  from  the  root  of  the  nofe  ;  and 
communicating  with  its  fellow  from  the  other  fide,  re- 
ceives feveral  fmall  veins  from  the  holes  of  the  oiTa  nafu 

At  the  great  or  inner  angle  of  the  eye,  thefe  branches 
unite  to  forma  trunk,  .called  vena  angularis  ;  which, 
running  down  near  the  fide  of  the  nofe,  receives  a 
branch  from  the  internal  nares,  and  another  which 
afcends  in  a  winding  courfe  from  the  upper-lip. 

Afterwards  the  vena  angularis  runs  down  upon  the 
face  in  a  winding  manner,  receiving  branches  on  each 
fide  from  the  mufcles  and  integuments.  It  pafTes  next 
over  the  lower  jaw  near  the  angle  of  that  bone,  and 
forms  the  anterior  external  jugular  vein. 

While  this  vein  lies  upon  the  face,  the  branches  run- 
ning into  it  communicate  with  each  other,  efpecially 
one  which  pafTes  under  the  zygoma,  behind  the  os 
malie,  from  the  inferior  brbitary  or  fpheno-maxillary 
fiflure ;  and  another  fmall  branch,  which  runs  along 
the  inferior  portion  of  the  orbitary  mufcle,  from  the 
fmall  or  external  angle  of  the  eye,  where  it  communi- 
cates with  the  rami  temporales  and  frontales. 

It  runs  down  from  the  lateral  part  of  the  lower  jaw, 
between  the  angle  and  the  chin,  like  a  vena  maxillaris  j 
and  receives  feveral  branches  forwards,  backwards, 
and  inwards. 

Interiorly,  at  the  fame  place,  it  receives  a  large 
branch,  which  comes  from  the  glandulse  fublinguales, 
runs  up  toward  the  cornua  of  the  os  hyoides,  to 
communicate  with  fome  branches  of  the  jugularis  in- 
terna, and  receives  feveral  rami  from  the  tongue,  called 
vena  ranina.  It  receives  likewife  a  fmall  branch  from 
the  rnufculus  deprelTor  anguli  oris,  the  commilTure  of 
the  lips,  and  the  neighbouring  parts. 

The  fame  branch  which  receives  the  venae  ratiinje 
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takes  in  another  from  the  lateral  parts  of  the  feptum 
palati,  the  amygdalje,  and  the  uvula,  and  receives  rami 
forward  from  the  membrane  which  lines  the  arch  of  the 
palate.  Another  branch  comes  into  it  from  the  pterygoi- 
daeus  internus,and  mufcles  about  the  palatum  molle. 

It  is  here  to  be  obferved,  that,  under  the  angle  of 
the  lower  jaw,  there  is  a  great  variety  of  communica- 
tions between  the  external  and  internal  jugular  veins, 
and  alfo  a  great  variety  in  the  diftribution  of  thefe 
veins.  ^ 

Almoft  all  the  ramifications,  which  at  this  place  go 
into  the  external  jugular  vein,  from  the  upper  part  of 
the  throat  and  face  in  fome  fubjefts,  terminate  in  other 
fubjefts  in  the  internal  jugular  ;  and  fometimes,  one 
part  of  them  goes  to  the  external  jugular,  the  reft  into 
the  internal. 

The  trunk  of  the  vein,  after  receiving  thefe  branches, 
admits  another  large  branch  anteriorly  from  the  fym- 
phyfis  of  the  lower  jaw,  from  the  maxillary  glands,  the 
digaftric  mufcle,  the  chin  and  under-lip. 

Oppofite  to  the  cartilage  thyroides,  it  receives  a 
tranfverfe  branch,  which  runs  on  the  anterior  or  lower 
part  of  the  mufculi  fterno-maftoidaei,  and  communis 
cates  with  the  jugularis  of  the  other  fide,  though  not 
always  by  a  vein  of  the  fame  kind. 

The  fuperior  and  inferior  tranfverfe  branches  com- 
municate on  each  fide  by  branches  more  or  lefs  per- 
pendicular, and  receive  a  fmall  branch  from  the  muf- 
culus  depreffor  labii  inferioris  and  platyfma  myoides, 
and  integuments. 

Anteriorly,  it  receives  feveral  branches  from  the 
mufcles  of  the  larynx,  fterno-hyoidffii,  thyro-hyoidasi, 
and  from  the  integuments ;  and  below  the  larynx  it 
receives  communicating  branches  from  the  jugularis 
externa  anterior  of  the  other  fide. 

Pofteriorly,  it  receives,  i .  A  large  branch  on  the 
fide  of  the  upper  part  of  the  larynx,  which  comrnuni- 
catcs  with  the  jugularis  interna  j  and  likewife  with  a 
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large  fliort  branch  of  the  jugularis  externa  poflerior; 
of  which  below.  2.  A  fmall  branch,  which  Has  the 
fame  communication,  but  which  is  not  always  to  be 
found.  3.  Another  fmall  branch  a  little  below  the 
lower  jaw,  which  communicates  with  the  jugularis  ex- 
terna poflerior.  • 

Vena  jugularis  externa  poflerior,  ftve  fuperior.  The 
poflerior  or  fuperior  external  jugular  vein  runs  down 
from  the  fide  of  the  head,  &c.  receiving  confiderable 
branches  from  neighboilring  parts. 

This  vein  is  at  firft  formed  by  a  branch  called  vena 
temporalis,  which  receives  the  blood  from  the  temples 
and  lateral  parts  of  the  head,  likewife  from  fome  part  of 
the  occiput  and  forehead.  Sometimes  the  temporal  veia 
has  two  infertions,  whereof  one  is  into  the  jugularis  in- 
terna. 

The  temporal  vein  of  one  fide  communicates  above, 
with  its  fellow  on  the  other  fide ;  before,  with  the  vena 
frontalis ;  and  behind,  with  the  vena  occipitalis.  Oppo- 
fite  to  the  ear,  it  receives  a  large  branch ;  one  ramus  of 
which  runs  under  the  lower  edge  of  the  zygoma,  and 
then  returning,  communicates  with  another  ramus  from 
the  fame  jugularis,  a  little  below  the  condyle  of  the 
lower  jaw,  forming  a  kind  of  areola  of  aroundifh  form. 

Behind  this  condyle,  it  receives  branches  from  the 
temporal  mufcle,  from  the  neighbouring  parts  of  the 
upper  jaw,  and  from  the  infide  of  the  lower  jaw,  al- 
mofl  in  the  fame  manner  as  the  arteries  are  fent  out. 

Only  one  of  thefe  branches  comes  from  the  mufcu- 
lus  temporalis  and  pterygoideei ;  communicating  with  a 
branch  from  the  maffcter,  in  its  paffage. 

Having  reached  as  far  as  the  parotid  gland,  it  paiTes 
through  it,  receiving  a  large  branch,  which  commu- 
nicates with  another  branch  common  to  the  internal 
and  anterior  external  jugular  veins  ;  it  forms  commu- 
nications with  the  anterior  external  jugular  under  the 
angle  of  the  lower  jaw. 

Sometimes  there  are  fevc^al  branches ;  which  having 
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run  a  very  little  way,  unite  together,  and  reprerent  the 
fhort  large  branch,  forming  areolse  or  melhes,  through 
which  the  nerves  pafs. 

Backward  it  receives  the  vena  occipitalis,  which 
comes  from  the  different  parts  of  the  occiput,  and  fome- 
times  runs  into  the  vena '  vertebralis  or  axillaris,  &c. 
It  likewife  receives  a  fmall  vein,  which  comes  out  of 
the  cranium  by  the  pofterior  maftoide  hole  from  one 
of  the  lateral  finufes.  This  branch  goes  fometimes 
into  another  vein. 

At  the  lower  part  of  the  neck  it  receives  the  vena 
cervicalis,  which  comes  from  the  vertebral  mufcles  of 
the  neck.  This  vein  communicates  with  the  humera- 
iis  by  feveral  areolse,  or  venal  ineflies  j  and  they  are 
both  ramified  in  different  manners. 

Thefe  ramifications  and  communications  are  in  part 
covered  by  the  mufculus  trapezius,  and  communicate 
iilcewife  with  fome  branches  of  the  vena  occipitalis, 
and  with  a  branch  of  the  fuperior  intercoilal  vein, 
which  perforates  the  firft  intercoftal  mufcle; 

At  its  termination,  it  receives,  poftcriorly,  a  prin- 
cipal branch  from  the  mufcles  which  cover  the  fca- 
pula  and  joint  of  the  humerus,  commonly  called 
•vena  mufcularu,  and  which  might  be  named  fnper- 
humeralis. 

Vena  jugularis  interna.  The  internal  jugular  vein  is 
the  largeft  of  all  thofe  that  come  from  the  head  j  tho' 
not  fo  large  as  it  feems  to  be  when  injefted. 

It  is  a  continuation  of  the  lateral  finus,  which,  af- 
ter getting  through  the  foramen  lacerum  of  the  ba- 
fis  crani,  laends  a  little,  and  forms  a  fort  of  varix, 
which  fills  a  thimble-like  cavity  in  the  temporal  bone. 
From  this  it  runs  along  the  fides  of  the  vertebra  of  the 
neck,  by  the  edges  of  the  longus  colli,  and  paffes  be- 
hind the  fterno  maftoidasus  and  omo-hyoidceus,  which 
itcroffes,  and  ends  in  the  fubclavian  vein.  At  the  top 
of  the  neck  it  receives  fmall  twigs  from  the  pharynx 
and  neighbouring  mufcles. 
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Farther  down  it  receives  another  branch  backward, 
which  comes  from  the  occiput.  Tliis  branch  communi- 
cates with  another  of  the  vertebralis,  and,  through 
the  pofterior  mafloide  hole,  with  the  lateral  finus  of 
the  dura  mater.  This  communication  is  fometimes  by. 
an  anaftomofis  with  branch  of  the  external  jugular, 
or  of  the  cervicalis.. :    •  ., 

i  Nearly  oppofitc  to  the  os  hyoidesj  the  internal  ju- 
gular receives  another  branch,  which  comes  from  the 
parotid  gland  and  angle  of  the  lower  jaw,  where  it 
communicates  by  other  branches  with  the  two  exter- 
nal jugulars.  This  firft  branch  receives  others  from 
the  mufcles  of  the  os  hyoides  and  neighbouring  parts. 

About  two  fingers  breadth  lower  than  the  former,  it 
deceives  a  middlc-fized  branch,  which  comes  laterally 
from  the  larynx,  and  may  be  named  vena  giitturalis. 

This  guttural  vein  is  formed  chiefly  of  three  branches; 
the  lowelt  of  which  comes  from  the  thyroide  gland  and 
neighbouring  mufcles;  the  middle,  branch  from  the' 
larynx,  mufculi  thyroidsei,  &c ;  and  the  third  comes 
downward  from  the  great  communication  between  the 
two  jugulares  already  mentioned.  In  this,,  however, 
there  is  fome  variety  ;  and  1  have  feen  the  left  guttural 
vein  go  into  the  axillaris. 

The  lafl:  branches  which  it  receives  are  fmall,  and 
come  from  the  thyroide  glands. 

Vena  vertebralis.  The  vertebral  vein  accompanies  the 
artery  of  the  fame  name,  fometimes  in  one  trunk, 
fometimes  in  feveral  Items,  through  all  the  holes  of  the 
tranfverfe  apophyfes  of  the  vertebrse  colli,  all  the  v^ay 
from  the  gi  eat  foramen  occipltale,  communicating  with 
the  occipital  veins  and  fmall  occipital  finufes  of  the 
dura  mater. 

At  the  top  of  the  neck  it  receives  a  branch,  which 
comes  through  the  pofterior  condyloide  hole  of  the  os 
occipitis  from  the  lateral  finus  of  the  dura  mater ;  but 
it  is  not  always  to  be  met  with. 

As  this  vein  runs  through  the  holes  in  the  tranfverfe 
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apopbyfes,  it  receives  branches  forward  from  the  ante- 
rior niufcles  of  the  neck,  and  from  the  fmall  anterior 
mufcles  of  the  head. 

Other  branches  come  liK.erwife  from  the  mufcurt 
tranfverfales  and  vertebralis  colli  at  the  back  part  of 
the  neck. 

'  It  receives  alfo  the  veins  from  the  Vertebral  fmufes^ 
which  are  pretty  numerous,  and  placed  one  above  ano- 
tlier  all  the  way  to  the  occiput,  communicating  freely 
with  each  other  and  with  thofe  on  the  oppofite  fide  j 
and  at  the  great  foramen  of  the  os  occipitis  there  is  a 
communication  between  them  and  the  occipital  fmufes 
of  the  dnra  mater. 

About  the  third  or  fourth  vertebra  of  the  neck,  the 
vertebral  vein  fends  off  a  branch,  which  palTes  out  be- 
tween the  vertebrse,  and  carries  down  part  of  the  blood 
from  the  neck:  this  communicates  again' with  the  trunk 
of  the  vertebral  vein,  or  with  the  fubclavian. 

The  trunk  of  the  vein  afterwards  runs  down  through 
the  holes  in  the  tranfverfe  proceffes  of  the  vertebra? 
colli,  receiving  branches  in  its  palTage  from  the  neigh- 
bouring mufcles.  At  the  under  part  of  the  neck  if 
leaves  the  vertebras,  and  ends  in  the  upper  and  back 
part  of  the  fubclavian  vein. 


§  2.  Veins  of  the  Superior  Extremities. 

The  veins  of  the  extremities  run  in  two  fets,  dner 
following  the  arteries,  the  other  running  immediately 
under  the  (kin  5  we  fhall  trace  them  from  their  origins 
to  their  terminations  in  the  fubclavian  vein. 

In  general,  the  external  or  fuperficial  veins  of  the' 
fore-arm  are  larger  than  the  internal ;  but  they  are  ac- 
companied only  by  fmall  arteries,  whereas  the  deep  veins 
accom-pany  large  arteries. 

Vena  bafilka.  This  vein  takes  its  origin  by  feveral 
branches  which  come  from  the  convex  fide  of  the  car- 
pus ;  one  of  which,  named  by  the  ancients  fahatellciy 
^       •  comes 
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comes  from  the  fide  of  the  little  finger  next  the  ring- 
iinger,  having  firil  communicated  with  the  cephalica, 
l)y  means  of  the  venal  areolje  confpicuous  on  the  back, 
of  the  hand.  In  the  other  fingers  this  vein  follows 
nearly  the  fame  courfe  with  the  artery. 

After  receiving  thefe  branches,  it  runs  along  the  ulna, 
between  the  integuments  and  mufcles,  a  little  towards 
the  outfide,  by  the  name  of  ciibitalis  externa,  commu- 
nicating with  the  veins  called  profunda,  fatellites,  and 
cephalica.  Near  the  inner  condyle,  it  receives  a  branch 
which  runs  up  along  the  infide  of  the  fore-arm,  near 
the  ulna,  communicating  with  the  mediana  major.  Ha- 
ving reached  the  inner  condyle,  it  receives  a  vein  call- 
ed mediana  bajilica,  which  opens  into  it  obliquely. 

Afterwards  the  bafilica  runs  up  along  the  infide  of 
the  OS  humeri,  between  the  mufcles  and  integuments, 
forming  many  communications  with  the  vena  profunda, 
fatellites,  and  cephalica,  and  fupplying  the  mufcles  and 
integuments. 

Below  the  neck  of  the  os  humeri,  near  the  hollow  of 
the  axilla,  the  bafilica  receives  two  or  three  confider- 
able  veins  which  come  up  from  the  fides  of  the  brachial 
artery. 

'  Thefe  veins,  which  often  terminate  in  the  pro- 
funda fuperior,  communicate  with  the  bafilica  and  ce- 
phalica. They  follow  the  courfe  of  the  trunks  of  the 
arteries,  and  have  the  fame  names.  At  that  part  of  the 
elbow  where  the  artery  divides  they  unite,  but  after- 
wards fcparate  and  reunite  feveral  times,  furrounding 
the  trunk  of  the  brachial  artery  at  different  didances, 
and  communicating  freely  with  each  other.  Thefe 
veins  might  be  called  vena  fatellites  arteria  hrachialts. 

Behind  the  tendon  of  the  pedtoralis  major,  the  bafi- 
lica receives  a  confiderable  branch,  which  runs  up  in 
company  with  the  trunk  of  the  bmchial  artery  from  the 
neighbouring  mufcles  on  both  fides.  This  vein  is  na- 
med profunda  bracbii,  or  profunda  fuperior. 

It  receives  at  laft,  under  the  head  of  the  os  humeri, 
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a  pretty  large  branch,  which  paffes  almofl:  tranfverfely 
round  the  neck  of  that  bone,  from  behind  inward,  and 
from  within  foreward,  coming  from  the  mufcles  ore 
the  outfide  of  the  fcapula,  particularly  the  deltoides , 
and  communicates  with  the  venae  fcapularis  externse; 
This  branch  may  be  named  vena  fub-hiimeralis,  or  arti- 
cularis,  as  the  artery  which  lies  in  the  fame  place  j  they 
both  having  much  the  fame  courfe. 
'  This  articular  vein  receives  two  principal  branches* 
6rid  of  which  runs  along  the  infide  of  the  bone,  fronl 
which,  and  from  the  periofleum,  it  gets  fmall  veins: 
The  other  lies  at  the  middle  of  the  arm,  between  the 
bone  and  the  biceps,  and  communicates  with  the  ce- 
phalica.  , 

The  bafilic.vein  having  reached  the  fide  of  the  heacJ 
©f  the  OS  humeri,  terminates  in  the  trunk  of  the  vena- 
^ixillaris,  which  may  be  confidered  as  a  continuation; 
6fit.  " 

The.  ancients  termed  the  bafihc  vein  of  the  right  arm 
the  vein  of  the  livery  or  vena  hepatica  brachit ;  and  that 
of  the  left  arm,  the  vein  of  the  fpleen,  or  vena  fplenicd 
Irachii.  It  has  fometimes  a  double  termination,  by  a 
branch  of  communication  with  the  trunk  of  the  axillaris. 

Vena  cephalica.  The  vena  cephalica  receives,  at  the 
extremity  of  the  radius,  branches  which  correfpond 
with  thofe  of  the  radial  artery.  Thefc  branches  form 
numerous  areolae,  which  communicate  freely  with  each 
other. 

A  particular  branch  comes  into  it,  which  runs  more 
or  lefs  fuperficially  between  the  thumb  and  metacar- 
pus, by  the  name  of  cephalica poUicis.  The  areola:  re- 
ceive branches  from  the  interoifeous  mufcles  and  in- 
teguments, and  communitrate  with  the  vena  falva- 
tella. 

From  the  under  part  of  the  fore-arm  the  trunk  of 
the  vein  runs  along  the  radius  between  the  mufcles  and 
integuments,  receiving  branches  from  both  fides,  which 
communicate  with  other  branches  of  the  fame  vein, 

and 
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^nd  with  fome  of  the  bafilica,,  forming  areolas  much  in 
the  fame  manner  as  we  fliall  afterwards  find  the  faphe- 
■na  does  in  the  lower  extreniity.  That  part  of  the  veifl 
which  lies  on  the  fore-arm  may  be  looked  upon  as  a  ra- 
dialis  externa. 

Having  reached  a  little  above  the  fold  of  the  arm,  it 
receives  a  large  branch,  which  may  be  called  medianot 
xephalica.  This  comes  up  obliquely  from- the  middle 
pr  the  fold  of  the  arm,  under  the  integuments,  and  over 
the  tendon  of  the  biceps,  where  it  joins  the  mediana 
tafilica.  Thefe  two  medianae  are  fent  off  in  an  angle, 
the  apex  of  which  is  turned  downward.  The  mediana 
cephalica  fometimes  receives  a  long  branch  called  radi- 
alis  interna^  which  lies  almoft  parallel  to  the  radialis 
•externa. 

The  two  median  veins  are  fent  off  from  a  trunk 
which/may  be  called  mediana  major,  or  longa,  to  di- 
ftinguifn  it  from  the  other  two.  This  trunk  runs  up 
from  the  fore-arm  between  the  cephalic  and  bafilic 
veins,  communicating  Vv^ith  both  in  its  paffage  by  many 
branches.  At  the  part  where  it  fplits  into  tlie  two 
branches  already  named,  a  branch  opens  into  it  called 
•vena  cub'iti  profunda.  This  comes  from  the  neigbour- 
ing  niufcles,  after  having  communicated  with  the  other 
veins  of  the  fore-arm. 

A  little  below  the  external  condyle- of  the  os  humeri, 
It  receives  a  branch  from  behind,  which  comes  down 
between  the  mufculus  brachialis  and  the  upper  portion 
of  the  fuplnator  longus,  after  bending  between  the  os 
humeri  and  anconjeus  externus,  afl,d,,  communicating 
with  fome  branches  of  the  bafilica.    >    ■•  ■  ,i 

The  cephalica  runs  next  up  along  the  outer  edge 
of  the  external  portipn  of  the  biceps;  communica- 
ting feveral  times  with  ,  the  vena  bafilica,  and  recei- 
ving fmall  rami  on  each  fide,  from  the  neighbouring 
mulcles,  fat,  and  Ikin.  Some  branches  go  into  its  upper 
•part,  which  lower  down  were  fent  off  from  its  trunk, 
runs  afterwards  between  the  deltoid  and  large 
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pedoral  mufcles,  communicating  in  its  pafiage  with  a 
branch  called  fmall  cephalic,  and  terminates  in  the  vena 
axillaris. 

Vena  axillaris.  This  vein,  formed  by  all  the  veins  from 
the  arm,  receives,  above  the  axilla,  the  venas  thoracica:} 
one  of  which  is  fuperior,  called  alfo  mammaria  externa; 
and  the  other  inferior.  It  Ukewife  receives  rami  from 
the  mufculus  fubfcapularis,  teres  major,  teres  minor, 
fupra-fpinatus,  latiflimus  dorfi,  ferratus  major,  pefloralis 
minor,  peftoralis  major,  and  from  the  glands  of  the 
axilla ;  and  fometimes  communicates  by  a  fmall  branch 
with  the  vena  bafilica. 

The  axillary  vein,  having  received  the  branches 
already  defcribed,  paffes  before  the  anterior  portion 
of  the  mufculus  fcalenus,  and  between  the  firfl  rib 
and  the  clavicle,  where  it  gets  the  name  of  fubcla- 
•viana.  This  receives  the  branches  already  defcri- 
bed, from  the  head,  neck,  and  upper  part  of  the  tho- 
rax ;  and  at  laft  meets  with  its  fellow  on  the  oppofite 
fide,  to  form  the  vena  cava  fuperior. 

The  lafl  veins  which  it  receives  are  the  mufculares, 
which  come  from  the  middle  portion  of  the  mufculus 
trapezius,  from  the  angularis,  infra-fpinatus,  and  fub- 
fcapularis ;  and  as  fome  of  thcfe  branches  come  from 
the  fhouldcr  exteriorly,  others  interiorly,  the  venas  fca-v 
pularcs  are  diftinguifhed  into  external  and  internal. 

§  3.  Veins  of  the  Thorax. 

Vena  pedorales  interw.  The  pe£loraIes  interna,  are 
fmall  veins  difpofed  in  pairs  toward  the  right  and  left 
fide,  behind  the  flernum  and  parts  near  it,  including 
the  diaphragmaticas  fuperiores,  or  pericardia  diaphrag- 
maticaj,  mediaftins,  mammarias  interna^,  thymicx, 
pericardii,  and  gutturales  or  tracheales. 

All  thefe  fmall  veins  are  divided  into  right  and 
left ;  and  thefe  are  both  diflributed  much  in  the 
|ame  manner  5  but  they  differ  in  their  terminations, 
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'lecaufe  of  the  inequality  in  the  bifurcation  of  the  cava 
Liperior. 

The  right  vena  medlaftina  opens  anteriorly  into 
the  trunk  of  the  fuperior  cava,  a  little  above  the  ter- 
mination of  the  azygos ;  the  left  goes  mto  the  fubcla- 
vian. 

The  right  fuperior  diaphragmatica,  or  pericardio-dia- 
phragmatica,  goes  anteriorly  to  the  union  of  the  two 
fubclavian  veins,  or  beginning  of  the  fuperior  cava ; 
and  is  formed  by  feveral  branches  from  the  upper, 
fore,  and  back  parts  of  the  pericardium,  communica- 
ting with  thofe  of  the  left  diaphragmatica,  and  accom- 
panying the  nerve  of  the  fame  name.  The  left  fupe- 
rior diaphragmatica  goes  into  the  left  fubclavian  a  little 
below  the  termination  of  the  mammaria. 

The  right  internal  mammaria  arifes  from  the  lower 
and  fore  part  of  the  thorax,  behind  the  upper  end  of  the 
reiSi  mufcles  of  the  abdomen ;  here  it  communicates 
with  the  epigaftric  vein  by  feveral  fmall  branches.  It 
paffes  afterwards  into  the  thorax  under  the  cartilage 
of  the  laft  true  rib,  and  receives  fmall  branches  from, 
the  mediaftinum,  while  others  come  from  the  integu- 
ments through  between  the  ribs.  At  the  upper  furface 
of  the  diaphragm  it  receives  a  branch  which  communi- 
cates with  the  diaphragmatic  veins.  The  trunk  thus 
formed,  runs  up  within  the  thorax,  behind  the  carti- 
lages of  the  ribs  near  the  edge  of  the  fternum,  and  in 
company  with  the  artery  of  the  fame  name;  and  termi- 
nates at  laft  in  the  beginning  of  the  vena  cava  fupe- 
rior, but  frequently  in  the  fubclavian  vein. 

The  left  internal  mammaria  terminates  anteriorly  in 
the  left  fubclavian,  oppofite  to  the  cartilage  or  anterior 
extremity  of  the  firft  true  rib. 

The  right  vena  thymica,  when  it  terminates  feparate- 
ly,  goes  into  the  union  of  the  two  fubclavise ;  and  when 
it  is  wanting,  the  thymus,  from  whence  it  takes  its 
name,  fends  branches  to  the  gutturalis  or  fome  other 
neighbouring  vein.    The  left  vein  of  the  fame  name 
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goes  to  the  left  fubclavian,  almofl:  oppofite  to  the  fter- 
num. 

The  right  pericardia  feems  to  go  rather  into  the  ter, 
mination  of  the  right  fubclavian,  than  to  the  trunk  of 
the  fi^erior  cava  ;  but  in  this  there  are  many  varieties. 
It  comes  from  the  upper  fide  of  the  pericardium,  and 
other  neighbouring  parts.  The  left  pericardia  comes 
fometimes  into  the  left  fubclavian,  before  the  mamma- 
ria;  and  fometimes  into  the  mammaria  or  diaphragma- 
tica  fuperior  on  the  fame  fide. 

The  right  gutturalis  or  trachealis  goes  into  the  upper 
part  of  the  union  of  the  fubclavise,  above  the  mammaria  of 
the  fame  fide,  fometimes  more  backward,  and  fometimes 
into  the  fubclavia.  It  comes  from  the  glandulce  thyroi- 
dseae,  trachea  arteria,  mufculi  fterno-hyoidEei,  thymus, 
and  glandulse  bronchiales.  It  communicates  by  lateral 
branches,  more  or  lefs  contorted,  with  the  internal  ju- 
gular vein  ;  and  fometimes,  by  another  branch,  with  a 
fmall  vein,  which  the  internal  jugular  receives  from  the 
glandula  thyroides.  The  left  gutturalis  goes  into  the 
upper  or  pollerior  part  of  the  left  fubclavian  near  its 
termination. 

The  fmallefl  internal  peroral  veins  do  not  always 
terminate  feparately,  but  have  fometimes  a  fmall  com- 
mon trunk,  efpecially  on  the  right  fide ;  and  of  all 
thefe  fmall  veins,  the  mammaria  interna  is  the  moil  con- 
fid  erable. 

Vena  azygos,  ahd  vena  intercojlaks.  The  vena  azy- 
gos,  or  fine  pari,  is  very  confiderable,  and  arifes  from 
the  lower  and  left  fide  of  the  thorax  internally. 

For  at  the  back  part  of  the  diaphragm,  it  communi- 
cates, by  a  very  fenfible  anaftomofis,  fometimes  with  the 
vena  renalis,  fometimes  with  a  neighbouring  lumbar 
vein,  fometimes  immediately  with  the  trunk  of  the  cava 
inferior,  and  fometimes  otherwife. 

I  havefeen  this  vein  extremely  large,  i-efembling  the 
trunk  of  the  inferior  cava,  from  the  diaphragni  to  the 
origin  of  the  renales  j  the  true  cava  being  through  all 
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this  fpace  very  narrow,  or  of  the  fize  of  an  ordinary 
azvgos. 

From  thence  it  runs  acrofs  the  fpine,  and  afterwards 
afcends  on  the  right  fide  of  the  vertebrae  dorfi  and 
aorta,  and  before  the  intercoftal  arteries. 

At  the  top  of  the  thorax  it  is  bent  forward  over  the 
origin  of  the  right  lung.;  forming  an  arch  which  fur- 
rounds  the  great  puhnonary  veffels  on  that  fide,  as 
the  arch  of  the  .  aorta  does  thofe  of  the  . left  fide,  with 
this  difference  only,  that  the  curvature  of  the  azygos 
is  almoft  direftly  forward,  whereas  that  of  the  aorta  is 
oblique.  It  opens  pofteriorly,  a  little  above  the  peri- 
cardium into  the  top  of  the  fuperior  cava. 

The  azygos  is  formed  at  firfl  .of  the  left  intercoftal  veins, 
but  feldom  the  wh6le  number  ;  for  the  fuperior  veins 
go  often  into  the  left  fubclavian,  by  a  vein  ibmewhat  fi- 
milar  to  the  azygos,  but  much  fmaller.  The  inferior  iri- 
tercoflal  veins,  to  the  number  of  fix  or  feven,  fometimes 
more,  fometimes  fewer,  go  commonly  into  the  trunk 
of  the  azygos,  which  runs  between  the  aorta  and  ver- 
tebras, from  the  fubftance  of  which,  and  from  the  oefo- 
gus,  it  receives  capillary  twigs,  as  it  palTes  to  the  right 
fide  of  the  thorax^ 

The  trunk  of  the  azygos  is  in  fome  fubje£ts  bifur- 
cated upward  and  downward,  as  it  receives  the  left  in- 
tercoftals ;  and  in  others  there  are  two  fmall  trunks. 

There  is  fometimes  an  entire  azygos  on  the  left  fide, 
which,  after  being  diftributed  in  the  fame  ihanner,  opens 
into  the  ordinary  azygos. 

The  azygos  at  the  under  part  of  the  thorax  receives 
a  large  branch,  which  perforates  the  mufcles  of  the  ab- 
domen, after  having  been  ramified  between  their  dif- 
ferent planes,  and  communicating  with  the  like  rami- 
fications of  the.laft  or  laft  two  intercoftal  veins. , 

Sometimes  it  takes  in  the  vena  diaphragmatica  infe- 
rior, and  alfb  a  branch  formed  by  the  firft  vence  lum- 
bares  dextras. 

Thefe  communications  between 'the  lafl;  intercoftal 
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and  firfl  lumbar  veins  are  very  irregular,  being  fome- 
^nnes  by  a  feries  of  oppofite  angles,  fometimes  by  areola; 
fometimes  by  a  reticular  texture,  &c.  Sometimes  the' 
extremity  of  the  vena  azygos  communicates  either  me- 
diately or  immediately  with  the  vena  adipofa,  and  even 
with  the  vena  fpermatica. 

As  the  azygos  runs  up  in  the  right  fide  of  the  tho- 
rax,  it  receives  the  inferior  intercoflal  veins  on  that 
fide,  one  coming  from  each  feries  of  intercoftal  muf- 
cles.  Thefe  veins  run  along  the  lower  edges  of  the 
ribs,  after  having  perforated  the  mufcles  by  branches 
which  come  from  the  pofterior  and  external  part  of  the 
thorax. 

They  communicate  with  the  vense  thoracicss,and  moil 
commonly  with  the  mammaria  interna  ;  and  laftly, 
more  or  lefs  with  each  other,  by  perpendicular  branches, 
near  the  pofterior  extremities  of  the  ribs. 

Afterwards  the  azygos  admits  into  the  extremity  of 
the  arch  which  it  forms  before  it  terminates,  a  trunk 
common  to  two  or  three  fmall  veins,  called  interco' 
Jlales  fuperiores  dextra,  which  bring  back  the  blood 
from  the  firfl  three  feries  of  intercoflal  mufcles,  and 
from  the  neighbouring  part  of  the  pleura. 

Thefe  intercoflal  veins  communicate  with]  other 
branches  which  come  through  the  intercoflal  mufcles 
from  the  ferratus  fuperior  poflicus,  ferratus  major,  &c. 
and  they  run  along  the  interflices  between  the  ribs, 
communicating  with  the  venae  mammaria. 

They  likewife  take  in  branches  from  the  vertebral 
mufcles  and  canal  of  the  fpine,  where  they  communi- 
cate with  the  venal  circles  or  finufes,  which  bring  back 
the  blood  from  the  medulla  fpinalis. 

Laflly,  the  vena  azygos  receives  two  or  three  fmall 
veins  into  the  top  of  the  arch,  one  of  which  comes  from 
the  afpera  arteria  ;  the  others  partly  from  the  afpera  ar- 
teria,  and  partly  from  the  bronchia,  by  the  name  of  vena 
bronchiaks,  accompanying  the  ramifications  of  the  bron- 
chial 
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chial  artery.  It  opens  at  lafl  into  the  back  part  of  the 
fuperior  cava,  a  little  above  the  pericardium. 

Vena  fubclaviana.  The  fubclavian  vein  is  formed 
chiefly  by  veins  from  the  head,  neck,  and  arms.  It 
palfes  over  the  infertion  of  the  anterior  fcalenus  mufcle, 
between  the  clavicle  and  firft  rib. 

The  right  fubclavian,  which  is  the  fhortefl  of  the  two, 
commonly  receives  four  capital  branches,  viz.  the  ju- 
gularis  externa,  jugularis  interna,  vertebralis,  and  ax- 
illaris, of  which  laft  the  fubclavian  may  be  looked  up- 
on as  a  continuation. 

The  left  fubclavian  being  longer  than  the  right,  be- 
caufe  the  vena  cava,  into  which  both  open,  lies  in  the 
right  fide  of  the  thorax,  receives  firft  the  four  capital 
branches,  correfponding  with  thofe  already  mentioned, 
as  going  into  the  right  fubclavian.  Next  to  thefe,  it 
receives  a  vein,  foraewhat  fimilar  to  the  vena  azy- 
gos,  called  intercojlalis  fuperior,  which  is  formed  of 
branches  coming  fometimes  from  five  or  fix  of  the 
fuperior  intercoftal  mufcles,  &;c.  thefe  communicate  with 
the  other  intercoftals.  The  intercoflalis  fuperior  receives 
the  left  bronchial  vein.  It  receives  alfo  thefmall  veins 
correfponding  with  thofe  of  the  right  fide,  going  into 
the  trunk  of  the  fuperior  c^va,  viz.  the  mediaftiha,  pe- 
ricardia, diaphragmatica  fuperior,  thymica,  mamma- 
ria  interna,  and  trachealis.  And  befides  all  thefe,  it 
receives  the  termination  of  the  thoracic  duft,  to  be  af- 
terwards defcribed. 

After  admitting  the  branches  mentioned  above,  the 
two  vens  fubclavianas  unite  at  the  upper  end  of  the 
thorax,  near  the  cartilage  of  the  firft  rib,  and  form  the 
vena  cava  fuperior,  which  runs  down  about  an  inch, 
fomewhat  inclining  to  the  right  fide ;  at  this  part  it 
enters  the  pericardium,  and  defcends  about  two  fingers 
breadth  in  an  ordinary  fized  perfon,  being  fituated  on 
the  right  fide  of  the  aorta,  but  a  little  more  anteriorly. 
It  opens  at  laft  in  the  upper  part  of  the  right  auricle. 
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§  4.  Veins  of  the  Chylopoletic  and  affljlant  Chylopoietic  Vifcera. 

Vena  mefaraica   rninor,  or  hamorrho'idaUs  interna. 
The  blood  fent  out  by  the  caeliac  and  two  mefentcric 
arteries  is  returned  by  veins,  which,  as  in  other  parts 
of  the  body,  are  much  larger  than  the  arteries. 
. .  A  branch  runs  up  from  the  reftum  and  left  portion 
of  the  colon.    The  beginning  of  this  branch  commu- 
nicates with  other  hasmorrhoidal  veins  at  the  end  of 
the  reftum.    The  beginning  of  this  vein,  hke  the  ends, 
of  the  arteries,  forms  numerous  ramifications  which 
furround  the  inteftines.    The  left  fpermatic  vein  feems, 
to  communicate  with  fome  of  the  branches  which  form 
the  trunk. 

This  vein  has  been  named  hamorrhoidalis,  from  the. 
tumours  called  hcemorrhoides^  which  are  often  found  at 
its  beginning  next  the  anus.  The  word  interna  is 
added  to  diftinguilh  this  vein  from  the  hasmorrhoidalis 
externa,  which  comes  from  the  vena  hypogaftrica, 
and  with  which  this  vein  communicates  by  capillary  ra- 
mifications. The  name  of  mefaraica  mi?ior  agrees  to  it 
very  well,  becaufe  of  its  fituation  with  refpect  to  the 
inferior  mefenteric  artery,  which  is  alfo  lefs  than  the 
fuperior. 

After  returning  the  blood  from  the  parts  already 
mentioned,  it  unites  with  a  branch  coming  down 
from  the  left  part  of  the  arch  of  the  colon,  where,  alter, 
many  ramifications,  it  communicates  with  a  branch  of 
the  great  mefaraica,  with  the  ramifications  of  the  gaftro- 
epiploica  finiflra,  and  with  thofe  of  .the  neighbouring 
epiploica. 

At  a  fmall  dillance  from  its  termination,  it  receives 
from  the  duodenum  a  vena  duodenalis,  which  is  fome- 
times  more  confiderable  than  one  which  comes  from 
the  great  trunk  of  the  vena  portcE. 

The  internal  hasmorrhoidal  vein  is  one  of  the  three 
great  branches  of  the  vena  port^,  opening  o^^^^^Ynto 
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into  the  termination  of  the  vena  fplenica,  and  fome- 
times  into  the  beginning  of  the  great  trunk  of  the  vena 
portK. 

Vena  fplenlca.  The  fplenic  vein  is  one  of  the  three 
great  branches  of  the  vena  portas,  and  may  be  faid  in 
fome  meafure  to  be  a  fubordinate  trunk  of  that  vein. 
It  runs  tranfverfely  from  the  left  to  the  right  fide,  firft 
along  the  lower  fide  of  the  pancreas,  near  the  pofterior 
edge,  and  then  under  the  duodenum. 

In  this  courfe  it  receives  feveral  veins,  viz.  the  vena 
coronaria  ventriculi,  pancreatica3,  gaflrica,  or  gaftro- 
epiploica  finiftra,  and  epiploica  finiftra.  It  likewife  of- 
ten receives  the  hasmorrhoidalis  interna,  the  third  capi- 
tal branch  of  the  vena  portse. 

The  vena  fplenica  begins  by  branches  which  run  ire 
a  winding  courfe,  after  having  run  through  the  whole 
length  of  the  fpleen,  almoft  in  the  fame  manner  as  the 
fplenic  artery;  It  is  into  the  moft  pofterior  of  thefe 
branches  that  the  veins  are  received  from  the  great  ex- 
tremity of  the  ftomach,  formerly  known  by  the  name 
of  vafa  brevia,  which  communicate  with  the  coronaria 
ventriculi  and  gaftrica  finiftra. 

In  its  paflTage  it  receives,  at  the  fmall  extremity  of  the 
pancreas,  a  vein  called  epiploica  ftnijlra^  becaufe  it 
comes  from  the  left  fide  of  the  omentum,  where  it 
communicates  with  the  hcemorrhoidalis  interna.  When 
this  vein  is  wanting,  the  branch  of  the  left  gaftrica,  to 
be  afterwards  mentioned,  fupplies  its  place.  It  fome- 
times  goes  to  the  moft  anterior  branch,  which  the  fple- 
nica receives  from  the  fpleen. 

The  left  gaftric  or  gaftro-epiploic  vein,  coming  from 
the  convex  fide  of  the  great  extremity  of  the  ftomach, 
goes  into  the  fplenica  at  the  left  extremity  of  the  pan- 
creas. 

In  its  paffage,  it  receives  feveral  branches  from 
both  fides  of  the  ftomach,  v/hich  are  diftributed  by 
numerous  ramifications,  form  many  areolae,  and  com- 
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municate  with  the  branches  of  the  coronaria  ventrl- 
cuh. 

^  The  venffi  pancreaticre  are  feveral  fmall  branches  fent 
into  the  fplenica  from  the  under  edge  of  the  pancreas. 
There  are  other  fmall  pancrt^atic  veins  which  do  not 
open  into  the  fplenica,  as  will  be  found  in  the  defcrip- 
tion  of  the  gaftro-colica,  one  of  the  branches  of  the 
great  mefaraic  trunk. 

The  coronaria  ventriculi,  fo  called  becaufe  it  fur-  ' 
rounds  more  or  lefs  the  upper  orifice  of  the  ftomach, 
funs  along  the  fmall  arch  of  that  vifcus  from  the  pylo* 
rus,  where  it  joins  and  becomes  continuous  with  the 
vena  pylorica.  In  its  paflage,  it  receives  feveral  rami  from 
the  fides  of  the  ftomach,  which  there  form  numerous 
areolae,  and  communicate  with  the  veins  of  the  great 
arch. 

It  terminates  pretty  often  in  the  beginning  of  the 
fplenica,  and  fometimes  in  the  left  fide  of  the  begin- 
ning of  the  great  trunk  of  the  vena  portse,  behind 
the  hepatic  artery  ;  and  in  that  cafe  it  is  the  moft 
confiderable  of  all  the  fmall  veins  that  go  into  the  great 
trunk. 

,  Vena  mefara'ica  major.  The  blood  is  returned  from 
moft  of  the  branches  of  the  fuperior  mefenteric  artery 
by  a  vein  called  mefara'ica  or  mefara'ica  major.  Into  the 
concave  lide  of  the  mefaraic  vein,  a  branch  paiTes  called 
by  lliolan  vena  cacalis,  which  runs  from  the  beginning 
of  the  colon,  crofling  one  of  the  branches  of  the  fupe- 
rior mefenteric  artery. 

This  cascal  vein  is  formed  by  two  arches,  the  upper- 
moft  of  which  communicates  with  the  lower  branch  of 
the  vena  gaftro-colica  ;  the  other  receives  ramifications 
from  the  inteftinum  caecum  and  appendicula  vermifor- 
mis,  and  communicates  below  with  other  branches  of 
the  great  mefaraic  vein. 

Afterwards  the  trunk  of  the  mefaraica  paiTes  over  the 
fuperior  mefenteric  artery,  to  which  it  adheres  very 
qlofely,  and  into  the  convex  fide  of  its  arch  receives  fe- 
'  veral 
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veral  branches  almon:  in  the  fame  manner  with  the  ar- 
tery ;  but  with  this  difference,  that  frequently  thei 
branches  do  not  end  immediately  in  the  vein  in  fo 
great  numbers ;  and  each  of  them  is  formed  by  many 
more  ramifications. 

The  trunk  of  the  great  mefataic  vein  receives  fome- 
times  oppofite  to  the  gaftrica,  a  particular  branch  from 
the  omentum,  called  epifloka  dextfa.  But  almofl;  im- 
mediately before  it  defcends  over  the  mefenteric  artery, 
it  gets  the  addition  of  two  large  branches  very  near  each 
other,  which  pafs  behind  and  under  the  artery,  coming 
from  the  jejunum  and  part  of  the  ilium  by  numerous: 
ramifications,  which  form  arches  and  ar'eolse  like  thofe 
of  the  artery. 

The  trunk  of  the  great  mefaraic  vein  running  far- 
ther, receives  a  vein  which  maybe  C2\\tdi  gajlro-col'ica  ; 
this  is  formed  of  two  branches,  one  fuperior,  the  other 
inferior. 

The  fuperior  branch  of  the  vena  gaftfo-Colica  re- 
ceives the  gaftrica,  oi'  gaftro-epiploica  dextra,  which 
comes  frOtti  the  great  curvature  of  the  ftomach,  com- 
municating with  the  gaftrica  finiftra.  It  alfo  admits 
fmall  veins  from  the  head  of  the  pancreas.  In  it's  pafr 
iage  it  gets  likewife  branches  from  the  ftomach  and 
omentum,  and  communicates  with  the  pylorica,  coro- 
riaria  ventficuli,  &c.  and  fometimes  it  forms  the  pylo- 
rica. 

The  inferior  branch  of  the  Vena  gaftro-collca,  which 
may  be  called  colka  dextra^  comes  from  the  upper  part 
bfthe  colon,  and  then  from  the  right  portion  of  that  in- 
teftine,  where  it  is  divided  archwife,  and  communi- 
cates with  the  great  branch  of  the  colica  anterior,  and 
with  a  branch  of  the  vena  cascalis,  as  we  fliall  fee  here- 
after. 

The  laft  particular  branch  running  into  this  trunk  is 
called  by  lliolan  vena  colica.  It  opens  into  the  anterior 
part  of  the  trunk,  before  it  joins  the  artery,  and  comes 
diredly  from  the  middle  of  the  colon ;  and  here  it  isj 
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formed  of  branches  from  the  right  and  left,  which  com- 
municate with  others  by  arches.  On  the  left  hand,  it 
communicates  with  the  fuperior  or  defcending  branch  of 
the  hEEmorrhoidalis  ;  and  on  the  right,  with  the  former 
branch  of  the  mefaraica, 

The  vein,  after  having  been  diftributed  like  the  ar- 
tery, comes  from  the  fmall  inteftines,  the  caecum  and 
right  portion  of  the  colon,  and  runs  through  thofe  parts 
of  the  mefentcry  and  mcfocolon  which  belong  to  thefe 
Jnteftines ;  it  runs  next  down  over  the  trunk  of  the  ar- 
teries, receiving  in  its  palTage  the  fplenic  vein,  and  ter- 
minates at  laft  in  the  vena  portas. 

The  vena  portae  inferior  appears  to  be  a  continua- 
tion of  the  trunk  of  the  vena  mefaraica  major.  The  fple- 
nica  is  a  capital  branch  of  that  trunk;  and  the  hasmor- 
rhoidalis  interna  has  fometimes  a  common  termination 
with  the  fplenica,  and  fometimes  is  no  more  than  a 
branch  of  that  vein.  In  fome  fubjefts  the  mefaraica 
major  and  fplenica  appear  to  end  by  an  equal  union  in 
the  trunk  of  the  inferior  vena  ports,  and  in  others  the 
the  hzemorrhoidalis  ends  in  the  very  angle  of  that 
union. 

Vena  porta.  The  inferior  vena  portee,  after  being 
formed  of  the  fplenic  and  mefenteric  veins,  receives  in- 
to its  trunk  feveral  fmall  rami,  which  are  commonly 
the  vense  cyfticse,  hepatica  minor,  pylorica,  duodena- 
lis,and  fometimes  the  gaftrica  dextra,  andcoronaria  ven- 
triculi. 

All  thefe  fmall  veins  fometimes  end  feparately ;  and 
in  other  fubjects,  fome  of  them  go  into  it  by  fmall  com- 
mon trunks.  It  fometimes  happens  that  feveral  of  thent 
do  not  go  immediately  into  the  trunk  of  the  venaportK, 
but  into  one  of  its  great  branches. 

The  trunk  formed  by  the  two  mefenterics  and  fplenic 
veins  paffing  on  receives  the  vena  gaftrica,  or  gaftro- 
epiploica  dextra,  and  the  coronaria  vcntriculi,  but  thefe 
go  fometimes  into  the  trunk  of  the  vena  portae. 

The  duodenal  vein,  commonly  called  vena  intepna- 
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//V,  goes  info  the  great  trunk  near  the  cyftlcae,  and 
fometimes  into  the  fmall  common  trunk  of  thefe  veins. 
It  comes  chiefly  from  the  inteftinum  duodenum,  and 
receives  hkewife  fome  rami  from  the  pancreas.  Therd 
is  another  vein  called  alfo  duodenaUs^  which  is  a  branch 
of  the  gaftrica  of  the  fame  fide. 

The  vena  pylorica  terminates  in  the  great  trunk,  al- 
moft  cppofite  to  the  end  of  the  cyfticas,  and  fome- 
times goes  into  the  right  gaftrica.  It  pafTes  over  the 
pylorus  from  the  fhort  arch  of  the  ftomach,  where  it  is 
joined  by  anaflomofis  with  the  coronaria  ventricuh. 

The  cyflic  veins  run  along  the  veficula  fellis  from  its 
bottom  to  its  neck  ;  and  as  they  are  commonly  no  more 
than  two  in  number,  they  are  called  cyjlica  ge7neUa,  a 
name  given  hkewife  to  the  arteries  which  accompany 
them.  They  go  into  the  right  fide  of  the  great  trunk 
near  its  end,  fometimes  feparately,  fometimes  by  a  fmall 
and  very  fliort  common  trunk. 

The  fmall  hepatic  vein  is  commonly  a  branch  of  one 
6f  the  cyflicse,  or  of  their  common  trunk. 

The  large  trunk  of  the  vena  port^e  inferior  or  ven- 
tralis,  is  fituated  under  the  lower  or  concave  fide  of  the 
liver,  and  joined  by  an  anaflomofis  to  the  finus  of  thd 
Vena  pdrtse  hepatica,  between  the  middle  aiid  right  ex- 
tremity of  that  finus,  and  confequently  at  a  good  di- 
ftance  from  the  left  extremity.  Ji'rom  thence  it  runs 
down  a  little  obliquely  from  right  to  left,  behind  or 
tinder  the  trunk  of  the  arteria  hepatica,  bending  behind 
the  beginning  of  the  duodenum,  and  under  the  head 
of  the  pancreas  j  its  length  being  about  five  fingers 
breadth. 

At  the  head  of , the  pancreas,  this  trunk  tnay  be  faid 
to  begin  by  the  three  branches  already  defcribed. 

The  laft  portion  of  this  vein  may  be  termed  vena 
^orlcz  hepatica^  fuperiof  or  minor,  the  trutik  of  which 
is  commonly  known  by  the  name  of  finus  vena  porta- 
tum.^  The  other  portion  may  be  called  w;2<2 port(Z  ven- 
tralis,  inferior  of  major  5  and  this  is  what  i  have  de- 
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fcribed  referring  the  diftributionof  the  other  to  thehu 
Itory  of  the  liver. 

The  vena  portse  running  toward  the  under  and  back 
part  of  the  liver  divides  into  two  principal  branches 
which  enter  the  cavity  called  porta  ;  and  each  of  thefe 
branches  divides  into  many  others,  which  follow  the 
branches  of  the  hepatic  artery  throughout  the  whole 
fubflance  of  the  liver. 

The  vena  ports  may  be  confidered  as  made  up  of 
two  large  veins,  joined  almoft  endwife  by  their  trucks 
from  each  of  which  the  branches  and  ramifications  go 
out  in  contrary  or  oppofite  direftions.  One  of  thefe 
parts  comes  from  the  ftomach  and  inteftines,  with  the 
fpleen  and  pancreas ;  the  other  goes  to  the  liver. 

$  5 .  Veins  of  the  Inferior  Extremities. 

The  blood  is  returned  from  the  inferior  extremities 
by  a  fuperficial  and  deep  let  of  veins  fomewhat  in  a  fimi- 
lar  manner  to  what  we  have  defcribed  in  the  fuperior 
extremities.  Of  the  fuperficial  veins  we  find  one,  firft 
running  up  immediately  under  the  fkin  and  getting  the 
name  of 

Venafaphena.  This  begins  at  the  great  toe,  then  runs 
between  the  firfl:  two*  metatarfal  bones  irregularly  un- 
der the  ildn  towards  the  inner  ankle. 

At  the  great  toe  it  receives  a  kind  of  tranfverfe  arch 
over  the  metatarfus,  which  communicates  by  fcveral 
branches  with  an  arch  which  lies  on  thejoint  of  thetar- 
fus,  and  gets  others  from  the  toes.  This  arch  receives 
likewife  another  branch,  which  runs  down  behind  the 
outer  ankle,  having  communicated  with  the  vena  tibia- 
lis externa. 

Under  the  inner  ankle,  it  receives  a  branch  inward 
and  forward,  which  runs  under,  and  in  fome  meafure 
accompanies,  the  anterior  tibial  artery.  Interiorly,  it  re- 
ceives another  branch  at  the  fame  place,  which  palfes 
up  from  the  fole  of  the  foot,  communicating  with  the 
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I  external  tibial  vein  by  irregular  arches.  This  in  its  paf* 
fage  receives  branches  from  the  toes. 

At  the  lower  part  of  the  tibia^  the  faphena  receives  a. 
confiderable  branch,  which  runs  obliquely  from  the 
outer  ankle,  being  formed  of  feveral  rami,  which  com- 
municate with  each  other  and  with  the  trunk  ot  the 

I  faphena. 

A  little  higher,  it  likewife  receives  from  the  fore-part 
of  the  tibia  fome  branches  coming  from  the  periofteum 
and  bone,  and  communicating  with  other  branches  to 
be  defcribed. 

Afterwards  the  trunk  of  the  great  faphena  runs  up  on 
the  infide  of  the  tibia,  lying  always  near  the  fkin  ;  at 
the  middle  of  the  tibia,  a  vein  forms  an  arch  which 
communicates  at  both  ends  with  the  trunk  of  the  large 
vein.  A  branch  running  up  from  from  the  outer  ankle 
along  the  integuments  of  the  tibia,  and  communicating 
with  the  faphena,  palTes  into  this  arch.  At  the  upper  part 
of  the  bone,  it  receives  branches  forward,  outward,  and 
backward. 

The  anterior  branches  come  from  the  integuments 
on  the  upper  part  of  the  leg  ;  the  pofterior,  from  thofe 
which  cover  the  gaflrocnemii,  and  communicate  with 
the  little  faphena;  and  the  external  branches  come  from 
the  fat  and  integuments. 

From  the  leg  the  faphena  pafles  along  the  infide  of 
knee,  and  afterwards  along  the  thigh,  as  far  as  the 
i  middle  of  the  fartorius  mufcle ;  and  here  it  receiveis 
I  from  the  fame  fide  feveral  branches,  which  in  their  paf- 
fage  communicate  with  each  other. 

The  vena  faphena  palTes  afterward  to  the  forepart  of 
the  thigh,  having  been  covered  in  all  its  pafTage  by 
ikin  and  fat  only.  At  the  groin  it  receives  branches  from 
1  the  inguinal  glands  and  neighbouring  parts :  thefe  form 
1  free  communications  with  each  other.  It  opens  at  lafl: 
j  into  the  top  of  the  femoral  vein, 
i  Vena  faphena  minor.  The  vena  faphena  minor  re- 
j  turns  the  blood  from  the  outer  fide  of  the  foot  by  many 
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fmall  branches,  which  communicate  freely  with  each 
other.  From  this  part  it  runs  up  at  the  outfide  of  the 
tendo  Achillis  ;  and,  next,  between  the  gaftrocnemius 
externus  and  fldn. 

Immediately  above  and  below  the  ham,  this  vein 
receives  other  branches,  which  hkewife  communicate 
•with  each  other,  and  with  the  faphena  major. 

At  the  ham,  a  branch  forms  a  communication  be- 
tween it  and  the  crural  vein,  receiving  fmall  anaftomo*. 
fmg  branches  in  its  afcenr.  It  terminates  at  laft  a  httle 
above  the  ham  in  the  trunk  of  the  crural  vein. 

Vena  tibialis  afiterior.  From  the  extremities  of  the 
anterior  tibial  artery,  the  correfponding  vein  returns, firft 
by  a  number  of  origins :  but  thefe,  at  the  bottom  of  the 
leg,  unices  into  one  trunk ;  which,  however,  foon  fplits 
again  into  two  or  three  branches,  that  furround  the  ar- 
tery at  different  diflances  by  fmall  communicating  cir- 
cles. A  particular  branch,  which  communicates  with 
the  vena  tibialis  poftcrior,  perforates  the  interoffeous 
ligament  from  behind  forward,  and  opens  into  the 
trunk  of  the  vein  at  the  bottom  of  the  leg. 

At  the  upper  end  of  the  leg  the  vein  receives  fmall 
fuperficial  branches  from  the  head  of  the  tibia  and  fi- 
bula, which  come  from  the  jdint  of  the  knee,  commu- 
nicating thefe  with  lateral  branches  of  the  vena  poplitea. 
It  there  perforates  the  head  of  the  intoroffeous  ligament, 
and  terminates  in  the  vena  poplitea. 

Vena  tibia/is  poflerior.  From  the  fole  of  the  foot  the 
venre  plantares  return  after  being  formed  of  feveral 
tranfverfc  arches,  which  communicate  with  each  other 
and  with  the  faphena,  and  receive  ramifications  from 
the  toes,  nearly  in  the  fame  manner  as  the  arteria  plan- 
taris.  The  deep  veins  run  along  with  the  arteries,  and 
have  the  fame  names. 

The  venre  plantares  form  a  trunk,  which  palfes  on  the 
infide  of  the  os  calcis,  and.  then  behind  the  inner  ankle 
as  high  as  th-e  ham.  At  the  lower  .part  of  the  leg,  it 
communicates  with  a  tranfverfe  branch  of  the  faphena. 
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nnd  with  the  anterior  tibial  vein,  in  the  manner  ah-eady 
:dd  ;  then  receives  branches  from  the  mufculus  tibia- 
lis pofticus  and  the  long  flexors  of  the  toes, 

Afterward  the  poRerior  tibial  vein  runs  up  between 
the  folcus  and  tibialis  polticus,  receiving  branches  from, 
each  of  them.  It  is  formed,  fomewhat  in  the  fame  man- 
ner as  the  tibialis  anterior,  of  two  or  three  branches, 
■which,  as  they  run,  furround  the  correfponding  artery, 
by  fmall  communicating  circles  formed  at  difterent  di- 
ftances. 

It  receives  near  its  termination  a  branch,  called  fu' 
ralis^  from  the  gaftrocnemii  and  foleus ;  and  opens  at 
lail  into  the  vena  poplitEea,  a  little  lower  than  the  tibia- 
lis anterior. 

.  Vena  peronaa.  The  vena  peronsea  is  likewife  double, 
and  fometimcs  triple.  •  It;  runs  up  on  the  infide  of  the 
fibula,  almofl  in  the  fame  direQion  with  the  arteria  pe- 
ronaa, which  it  likewife  furrounds  at  diflerent  diftan- 
ces,  by  communicating  branches,  after  the  manner  of 
the  tibialis  poftcrior,  and  like  it  ends  in  the  vena  po- 
plitea. 

It  runs  up  from  the  foot  to  near  the  joint  of  the 
knee,  communicating  feveral  times  with  the  tibialis 
'  poftcrior,  and  receiving  ramifications  from  the  neigh- 
bouring portions  of  the  mufculi  peronasi  and  long  flex- 
ors of  the  toes. 

The  firft  of  thefe  communications  makes  the  ven« 
plantares,  in  fome  fubjefts,  to  appear  rather  to  go  into 
this  vein,  than  into  the  tibialis  pofterior,  where  they 
''^commonly  terminate. 

Vena  pophtea.  The  vena  poplitea,  formed  of  the  three 
large  veins. laft  defcribed,  but  appearing  to  be  a  conti- 
nuation of  the  tibialis  pofterior,  runs  up  immediately  bcr 
hind  the  mufcle  of  the  fame  name  ;  at  the  lower  part  of 
which  it  receives  feveral  ramifications  from  each  fide, 
which  divide  and  unite  again  in  diflerent  ways  and  de- 
grees before  they  terminate. 

Near  the  intcinal  condyle  of  the  os  femorls,  the  po- 
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plitea  receives  fome  lateral  brandies  from  the  extremi- 
ties of  the  neighbouring  mufcles,  efpecially  thofe  of  the 
femi-nervofus,  femi-membranofus,  &c.  A  branch  which 
comes  off  from  the  trunk  a  little  way  below,  and  runs 
along  the  peronreus  longus,  likewife  goes  into  it. 

It  likewife  receives  feveral  other  branches ;  one  of 
which  comes  laterally  between  the  outer  condyle  and 
the  biceps,  having  been  ramified  in  the  fame  manner 
with  the  artery.  Another  branch  runs  up  on  the  back- 
fidc  of  the  gaftrocnemii  mufcles  from  the  tendo  Achillis; 
then  it  goes  forward,  receiving  ramifications  from  the 
beginning  of  thefe  mufcles.  Then  running  up  betwixt 
the  two  condyles,  it  receives  branches  from  the  flexor 
mufcles  of  the  leg,  from  the  lower  and  poflerior  parts 
of  both  vafti,  and  from  the  fat  which  lies  above  the  in- 
terftice  of  the  two  co-^  lyles.  A  little  above  the  ham,  it 
gets  the  name  of  crural  vein, 

§  6.  Veivs  of  the  Pelvis. 

Vena  Uiaca  externa.  After  the  crural  vein  gets  from 
und^r  the  ligamentum  Fallopii,  it  is  called  vena  Uiaca 
externa;  this  receives  feveral  fmall  rami  from  the  neigh- 
bouring lymphatic  glands. 

To  the  infide,  after  it  gets  into  the  abdomen,  it  re- 
ceives the  vena  epigafhrica ;  which  runs  down  along 
the  infide  of  the  mufculi  refti,  fi*om  which  it  chiefly 
comes;  but  receives  alfo  branches  from  the  broad 
mufcles  of  the  abdomen,  which  penetrate  from  with- 
out inwards:  near  its  termination,  it  gets  fmall  branches 
from  the  conglobate  glands. 

The  beginning  of  the  vena  epigaftrica  runs  down- 
ward, from  the  ramifications  of  the  mammaria,  with 
which  it  communicates,  accompanying  the  epigafl:ric 
artery.  At  the  infide  of  the  epigaftric  vein,  a  branch  is 
fometimes  received  from  the  mufculus  obturator  inter- 
nus,  where  a  communic^ition  is  alfo  made  with  the 

ven^  obturatrix.  „ 
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Near  the  end  of  the  former  vein,  it  receives  a  branch 
which  comes  down  along  the  infide  of  the  criftaof  the 
OS  ilium ;  and  admits  others  on  each  fide,  from  the  late- 
ral and  poflerior  lower  portions  of  the  mufculi  abdomi- 
nis, from  the  mufculus  iliacus,  &c.  So  that  the  exter- 
nal iliac  vein,  lying  on  the  pfoas  and  iliac  mufcles,  re- 
ceives almoft  the  fame  branches  with  the  artery  of  the 
fame  name,  and  follows  the  fame  courfe. 

After  admitting  the  branches  already  mentioned, 
the  trunk  of  the  vein  joins  a  large  vein  from  the  cavity 
of  the  pelvis  called  vena  iliac  interna. 

Vena  iliaca  interna.  The  hypogafti*ic  or  internal  iliac 
vein,  runs  behind  the  artery  of  the  fame  name,  making 
the  fame  kind  of  arch,  into  which  the  following 
branches  open. 

Of  the  branches  which  form  the  hypogaftric  vein, 
we  find  firfl:  a  large  branch  running  from  the  lower 
part  of  the  os  facrum,  and  two  or  more  which  cpme 
upward  through  the  notch  of  the  os  ilium  from 
the  buttocks,  anus,  neighbouring  portion  of  the  muf- 
culus peflineus,  and  from  the  external  parts  of  genera- 
tion, nearly  in  the  fame  manner  with  the  artery  which 
accompanies  them. 

The  veins  that  come  from  the  anus,  are  termed  ha- 
norrhoidales  externce;  and  thofe  that  come  from  the  parts 
of  generation,  fudiccz  interna.  The  external  haemor- 
rhoidales  communicate  with  the  internal  veins  of  the 
fame  name,  which  go  to  the  fmall  vena  mefari^ca,  one 


The  hypogaftric  vein  receives  branches  which  come 
into  the  pelvis,  above  the  ligament  which  lies  between 
the  inferior  lateral  part  of  the  os  facrum  and  fpine  of  the 
ifchium  ;  and  before  they  come  in,  they  are  ramified 
chiefly  upward  and  downward. 

Within  the  pelvis  it  receives  a  large  branch  called 
vena  obturatrix,  which  comes  through  the  foramen  thy- 
roideum  from  the  obturator  mufcles,  adduclores  femo- 


of  the  branches  of  the  vena  ports. 
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r  The  vena  obturatrix,  after  it  perforates  the  mufcles 
receives  branches  exteriorly  from  the  mufculus  iliacus* 
the  fuperior  part  of  the  obturator  internus,  and  from  the 
OS  ilium,  near  its  fymphyfis  with  the  os  ifchium. 

Interiorly,  the  fame  obturator  vein  receives  another 
branch,  which  comes  from  the  ureters,  bladder,  and 
internal  parts  of  generation  in  both  fexes.  It  commu- 
nicates  with  the  fpermatic  veins,  and  is  more  confider- 
able  in  women  than  in  men, 

Into  the  pofterior  or  convex  part  of  the  arch,  the 
iliac  vein  receives  a  branch  from  the  fuperior  lateral 
part  of  the  os  facrum,  which  comes  from  the  mufculus 
facer  or  tranfverfo-fpinalis  lumborum,and  other  mufcks 
thereabouts,  and  from  the  cavity  of  the  bone,  pafTmg 
through  the  firft;  great  hole.  i 

A  little  lower,  on  the  fame  fide,  it  receives  another, 
which  comes  much  in  the  fam.e  manner  with  the  forr 
liier,  through  the  fccond  hole. 

\  Into  the  external  lateral  .part  of  the  fame  arch,  a  little 
anteriorly,  it  receives  a  large  branch,  which  runs  behind 
the  great  fciatic  fmus,  and  comes  from  the  mufculi  glu- 
tasi,  pyrjformis,  and  gemelli.  After  receiving  thefe 
different  branches,  it  joins  the  external  iliac  vein. 

Vena  Uiaca  communis.  The  hypogaftric  vein,  run- 
ning up  in  the  pelvis,  joins  the  external  iliac  to  form 
the  common  iliac  vein,  in  the  fame  manner  that  the 
iliac  arteries  are  connefted  with  the  aorta ;  but  the 
union  is  about  a  finger's  breadth  lower  than  the  bifur- 
cation of  the  aorta. 

One  of  thefe  trunks  is  named  vena  Uiaca  externa,  or 
anterior  ;  the  other  interna,  or  pojlerior.  The  external 
vein  is  likewife  named  fimply  Uiaca  ;  and  the  internal, 
hypogaflrica.  The  external  vein  fceftis  to  be  in  a  line 
with  the  common  iliac,  and  the  hypogaflrica  only  a 
branch.  I  here  fpeak  of  adult  bodies,  becaufe  in  the  foe- 
tus there  is  a  confiderable  variation. 

Thefe  veins  follow  nearly  the  courfe  and  diflribution 
of  the  iliac  arteries,  except  that  the  hypogaftric  vein 
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does  not  fend  off  the  vena  umbilicalis.  The  external 
iliac  veins  lie  more  or  lefs  on  the  infide  of  the  arteries, 
in  the  manner  already  faid  ;  but  the  hypogaftric  veins, 
in  the  bottom  of  the  pelvis,  lie  almofl  behind  the  arte- 
ries on  the  fame  fide. 

To  the  common  trunk  of  the  iliac  veins,  and  fome- 
times  to  the  origin  of  the  iliaca  externa,  a  particular 
branch  comes  in  from  the  mufculus  pfoas,  iliacus,  and 
quadratus  lumborum ;  fome  of  which  communicate 
with  the  laft  lumbar  vein. 


§  7.  Feins  on  the  Bach-part  of  the  Abdomen  and  Loins. 

.The  two  common  iUac  veins  unite  to  form  the  vena 
cava.  Into  this  union,  and  often  into  the  end  of  the 
left  iliaca,  the  vena  facra  goes  in,  having  accompanied 
the  artery  of  the  fame  name  in  its  diftribution  to  the 
OS  facrum,  to  the  nerves  which  lie  there,  and  to  the 
membranes  which  cover  both  fides  of  that  bone. 

The  extremity  of  the  trunk  of  the  vena  cava,  lies  in 
fome  fubjects  behind  the  origin  of  the  right  iliac  artery; 
in  others,  it  is  the  left  iliac  vein  which  paffes  there, 
and  confcquently  crolTes  the  right  iliac  artery.  The 
cava  palTes  up  through  the  abdomen  on  the  forepart  of 
the  lumbar  vertebras,  and  on  the  right  fide  of  the 
aprta. 

It  receives  pofteriorly  the  venas  lumbares  ;  which 
commonly  end  in  pairs,  in  the  fame  manner  as  the 
arteries  of  the  fame  name  go  out  from  the  aorta.  Thefe 
maybe  divided  into  fuperior  and  inferior  veins. 

Their  terminations  vary  in  different  manners.  Some- 
tipies  the  cava  receives  a  branch  from  each  fide  below 
the  firfl:  vertebra  of  the  loins,  which,  like  a  common 
trunk,  receives  the  lumbar  veins.  This  branch  commu- 
njcates  with  the  azygos. 

Sometimes  a  confiderable  branch  comes  into  the 
)Qwer  extremity  of  the  cava,  near  the  union  chiefly  on 
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the  right  fide ;  which,  having  run  down  between  the 
bodies  and  tranfverfc  apophyfcs  of  the  vertebrae,  re- 
ceives  the  Tcnas  lumbares,  and  communicates  with  the 
azygos. 

Sometimes  a  like  branch  goes  to  the  beginning 
of  the  left  vena  iliaca;  and  having  run  down  on 
that  fide  in  the  fame  manner,  admits  the  lumbares. 
This  branch  likewife  communicates  with  the  azyi 
gos,  and  with  the  fuperior  or  defcending  ramus  lum- 
baris. 

The  venas  lumbares  on  one  fide,  communicate  by 
tranfverfe  branches  with  thofe  of  the  other  fide,  and 
likewife  with  each  other  by  branches  more  or  lefs  lon- 
gitudinal. The  firft  and  fecond  often  go  to  the  azy- 
gos, and  thereby  they  communicate  with  the  intercoftal 
veins. 

The  lumbar  veins  receive  capillaries,  in  their  paf- 
fage,  from  the  fubftance  of  the  bodies  of  the  vertebrae  ; 
and  they  come  from  the  mufcles  of  the  abdomen,  qua- 
dratus  lumborum,  pfoas,  iliacus,  &c.  They  get 
branches  foreward  from  the  neighbouring  vertebral 
mufcles,  and  from  the  canal  of  the  fpine,  and  commu- 
nicate with  the  venal  finufes  in  the  fame  manner  as 
the  intercoflals. 

Having  got  as  high  as  the  arterias  renales,  the  vena 
cava -receives  the  veins  of  the  fame  name,  termed  for- 
jnerly  vence  emulgentes,  and  which  are  the  largeft  of  all 
the  veins  that  go  to  the  cava  inferior,  from  the  begin- 
ning to  the  part  where  it  runs  behind  the  liver. 

■  The  right  renal  vein  is  the  fliorteft,  and  runs  up  a 
little  obliquely  becaufe  of  the  fituation  of  the  kidney. 
The  left  vein,  which  is  the  longeft,  crolfes  on  the  fore- 
fide  of  the  trunk  of  the  aorta,  immediately  above  the 
fuperior  mefenteric  artery,  and  both  veins  accompany 
the  renal  arteries. 

They  receive  the  venas  capfulares  which  come  from 
jhe  glandule  renales,  and  branches  from  the  ven£E  adi- 
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pofe  which  come  from  the  fatty  covering  of  the  kid- 
neys J  and  ordinarily  the  left  renal  vein  receives  the 
left  fpermatic  vein. 

A  little  below  the  renal  veins,  the  trunk  of  the  cava 
receives  anteriorly  the  right  vena  fperniatica.  The 
left  fpermatic  vein  goes  commonly,  though  not  al- 
ways, to  the  left  renales.  Both  veins  accompany  the 
correfponding  arteries. 

In  their  paffage,  they  receive  feveral  fmall  branches 
on  each  fide,  from  the  peritoneum  and  mefentery; 
where  they  feem  to  be  joined  by  anaftomofes  with 
the  vense  mefaraicas,  and  confequently  with  the  vena 
portse. 

They  fometimes  bring  a  confiderable  branch  over 
the  iliac  mufcle,  which  is  formed  of  two  others; 
one  ramus  runs  down  from  the  membrana  adipofa  of 
the  kidneys,  the  other  runs  up  on  the  laft  mentioned 
mufcle. 

About  the  fame  height  with  the  fpermatic  vein,  the 
inferior  cdva  receives  pofleriorly,  in  fome  fubjefts,  a 
branch  which  runs  downward,  communicating  with 
the  vena  azygos.  Sometimes  this  branch  goes  into 
one  or  other  of  the  renales,  and  appears  to  be  a  true 
continuation  of  the  extremity  of  the  azygos. 

Behind  the  liver  the  vena  cava  receives  the  venas  dia- 
phragmaticse  or  phrenicas,  which  come  from  the  dia- 
phragm, and  appear  chiefly  on  its  lower  fide,  one  to- 
wards the  right  hand,  and  one  towards  the  left.  The 
right  vein  is  more  backward  and  lower  than  the  left. 
The  left  comes  partly  from  the  pericardium,  and  part- 
ly from  the  diaphragm ;  and  fonietimes  they  receive 
rami  from  the  capfulss  renales,  much  in  the  fame  man- 
ner as  the  arterias  phrenic^. 

The  inferior  cava  pafles  next  thro'  the  pofterior  part 
of  the  great  filTure  of  the  liver,  penetrating  a  little  into 
the  fubftance  of  that  vifcus,  between  the  great  lober 
and  the  lobulus  Spig^liij  being,  however,  covered, 

but 
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but  very  little,  on  the  backfide,  by  the  fubflance  of  the 
liver,  after  it  reaches  the  lobulus. 

In  its  palfage,  it  receives  commonly  three  large 
branches,  called  vents  hepatica,  which  are  ramified  in 
the  liver.  Sometimes  there  are  only  two,  and  fometimes 
four. 

Befides  thefe  large  branches,  it  receives  fonie  other 
fmall  ones,  either  before  or  immediately  after  it  enters 
the  liver  ;  virhich,  according  to  fome  anatomifts,  anfwer 
to  the  branches  of  the  hepatic  artery,  as  the  large 
branches  do  to  thofe  of  the  vena  portse. 

In  the  foetus,  as  the  vena  cava  pafTcs  by  the  liver,  it 
receives  the  ductus  venofus,  which  communicates  with 
the  finus  of  the  vena  portae,  and  in  adults  is  changed  to 
a  flat  hganient. 

-  The  vena  cava  having  received  thefe  branches,  per^, 
forates  the  tendinous  portion  of  the  diaphragm  and  the 
pericardium  j  and  upon  running  a  quarter  of  an  inch 
or  fo  within  the  pericardium,  opens  into  the  under 
part  of  the  right  auricle. 


Explanation  of  TABLES  XL  and  XII. 

Tab.  XL  Reprefents  the  Heart  and  ' BiQqji''veJ[eis. 

A,  The  heart. 

j5,  The  aorta  afcendens. 

C,  A  trunk  from  which  the  right  fubclavian  and  right 
carotid  arteries  are  fent  off.  (Thofe  on  the  left  fide 
come  off  feparately.)  The  fubclavian  artery  paffes 
over  to  the  arm  behind  the  fubclavian  vein.  The  ca- 
rotid artery  runs  up  to  the  head,  partly  covered  by 
the  internal  jugular  vein^  '  r 

D,  The  facial  artery,  which  fends  off  the  coronary  ar^ 
teries  of  the  lips. 
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The  deep  temporal  artery. 
E,  The  defcending  aorta. 

G,  The  right  common  iliac  artery,  which  divides  into 
the  external  and  internal  iliacs. 

H,  The  femoral  artery,  which  is  a  continuation  of  the 
external  iliac  artery. 

/,  The  anterior  tibial  artery,  fending  branches  to  the 
forepart  of  the  leg  and  upper  part  of  the  foot. 

I ,  The  frontal  vein  running  down  to  form 

2,  The  facial  vein. 

3,  Deep  temporal  vein. 

4,  Occipital  vein. 

5,  The  external  jugular  vein. 

6,  The  internal  jugular  vein,  lying  on  the  outer  and 
fore  part  of  the  common  carotid  artery. 

7,  An  arch  on  the  palm  of  the  hand,  which  runs 
partly  to 

8,  The  radial  vein,  and  partly  to 

9,  The  ulnar  vein.  The  two  laft  veins  run  clofe  by  the 
fides  of  their  correfponding  arteries. 

10,  The  cephalic  vein. 

1 1 ,  The  bafilic  vein  cut.    On  the  left  fide  it  is  entire* 

12,  Branches  running  up  to  form 

13,  The  humeral  vein. 

14,  The  external  thoracic  veins  running  along  with 
their  arteries.  [N.  B.  In  many  parts,  the  veffels  are  fo 
fmall,  that  one  trunk  mull  reprefcnt  both  artery  and 
vein.] 

15,  The  axillary  vein. 

1 6,  The  fubclavian  vein,  receiving  the  jugular  and  other 
veins  from  the  head  and  neck. 

17,  The  vena  cava  fuperior. 

iB,  Veins  from-the  upper  part  of  the  foot,  forming 

19,  The  anterior  tibial  vein,  which  lies  clofe  by  the  fide 
of  the  correfponding  artery. 

20,  The  vena:  profundse  femoris. 

21,  The  upper  part  of  the  venafaphena. 

22,  The  femoral  vein. 

23,  The 
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23,  The  common  Iliac  veins,  formed.of  the  external  and 
internal  iliacs. 

24,  Vena  cava  inferior. 

25,  The  renal  veins  covering  the  arteries. 

26,  The  diaphragmatic  veins. 

Tab.  XII.  Exhibits  a  Back-view  of  eht  Bloo^~ 

vcjj'els* 

The  occipital  velTels. 
i>'.  The  deep  temporalveffels. 
C,  The  cervical  veflels. 
jD,  The  fcapulary  veflels. 

jE,  i%  Deep  humeral  branches  communicating  with 

others  at  the  elbov/. 
G,  The  pofterior  intcrofleous  veflels. 

Intercoflal  veflels. 
/,  Arteriae  and  vena:  gluteae. 
/T,  Sciatic  veflels. 
L,  Arteria  et  vena  poplltea. 
M,  Pofterior  tibial  veflels. 
iV,  Fibular  veflels. 

N.  B.  The  veflels  being  fo  fmallj  both  vein  and  ar- 
tery are  reprefented  by  one  trunk. 


CHAP. 


XI. 
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CHAP.  HI. 

Of  the  Absorbent  System. 


FOR  the  difcovdry  of  the  principal  parts  of  this  fy- 
ftem,  we  are  chiefly  indebted  to  Afellius,  Pec- 
quet, Rudbeck,  Jolyffe,  and  Eartholine.  Some  of 
the  velTels  of  which  it  confifts  had  been  indeed  feen. 
and  mentioned  by  their  predeceflbrs,  but  it  was  in. 
too  curfory  a  manner  to  give  them  ^ny  title  to  the  dif* 
covery.  Thus  the  lafteals  had  been  feen  in  kids  by  E- 
rafifliratus,  who  calls  them  arteries^  as  we  are  inform- 
ed by  Galen :  And  the  thoracic  du£t  had  been  feen 
by  Euftachius,  who  fpeaks  of  it  as  a  vein  of  a  particular 
kind;  (fee  Euftachius  de  Vena  fine  Pari.) 

In  1622,  Afellius  difcovered  thofe  velTels  on  the 
mefentery,  which,  from  thefr  carrying  a  milk-like 
fluid,  he  denominated  ladeals.  This  difcovery  being 
made  by  opening  a  living  dog,  anatomifts  were  thence 
encouraged  to  make  experiments  on  living  animals  j. 
and  Pecquet,  on  opening  a  dog  in  the  year  1651,  found 
a  white  fluid  mixed  with  the  blood  in  the  right  auricle 
of  the  heart."  Sufpedling  this  fluid  to  be  chyle,  he  en- 
deavoured to  determine  how  it  got  from  the  ladleals  in- 
to the  heart:  this  he  found  was  by  means  of  the 

dudus 


ABSORBENT  VESSELS.  t^artVII; 


du£lus  thoracicus,  which  he  traced  from  the  laaeals  to 
the  fubclavian  vein  ;  and  thus  he  clearly  proved  the  ex- 
iftence  of  that  duel  which  we  now  confider  as  the  trunk 
of  the  fyftem.  Juft  before  his  time  the  lafteals  had 
been  fuppofed  to  terminate  in  the  liver;  conformably  t5 
the  idea  which  the  phyfiologifls  of  that  period  had  adopt- 
ed about  the  ufe  of  this  organ,  which,  from  the  autho- 
rity of  the  older  anatomifts,  they  believed  was  the  vif- 
cus  hgematopoeticum,  or  received  the  chyle  from  the 
inteftines  to  convert  it  into  blood. 

In  the  years  1651  and  1652,  Rudbeck,  Jo- 
lyffe,  and  Bartholin,  difcovered  the  other  parts  of 
this  fyftem,  which,  from  their  carrying  a  tranfpa* 
rent  and  colourlefs  fluid,  are  called  the  ly7nphatic 
vejjels.  Thus  there  was  proved  to  exift  in  an  ani- 
mal body  a  fyflem  of  fmall  veiTels  containing  fluids  very 
different  from  the  flood,  and  opening  into  the  fariguife- 
rous  veflfels  at  the  union  of  the  left  fubclavian  vein. 

After  this  period,  Nuck  added  to  our  knowledge  of 
this  fyftem,  by  his  injeftions  of  the  lymphatic  glands  ; 
Ruyich,  by  his  defcription  of  the  valves  of  the  lym- 
phatic veiTels  ;  and  Dr  Meckel,  by  his  accurate  ac- 
count of  the  whole  .fyft:em,  and  by  tracing  thofe  vef- 
fels  in  many  parts  where  they  had  not  before  been  de- 
fcribed. 

Befides  thefe  authors,  Drs  Hunter  and  Monro  have 
called  the  attention  of  the  public  to  this  part  of  anato- 
my, in  their  controverfy  concerning  the  difcovery  of  the 
oflice  of  the  lymphatics. 

When  the'  lymphatic  vefTels  were  firfl:  feen  and  tra- 
ced into  the  thoracic  duft,  it  was  natural  for  anato- 
mifts to  fufpedl,  'that  as  the  lacT:eals  abforbed  from  the 
cavity  of  the  inteftines,  the  lymphatics,  which  are  fi- 
milar  in  figure  and  ftrufture,  might  pofTibly  do  the 
fame  office  with  refped  to  other  parts  of  the  body':  and 
accordingly,  Dr  GliflTon,  who  wrote  in  1654,  fuppofes 
thefe  vclfels  aijofe  fro;n  cavities,  and  that  their  ufe  was 
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to  abforb  ;  and  Frederic  Hoffman  has  very  explicitly 
laid  down  the  doftrine  of  the  lymphatic  veffels  being 
a  fyltem  of  abforbents.  But  anatomifts  in  general  have 
been  of  a  contrary  opinion  ;  for  from  experiments,  par- 
ticularly fuch  as  were  made  by  injections,  they  have 
been  perfuaded,  that  the  lymphatic  veffels  did  not  arife 
from  cavities,  and  did  not  abforb,  but  were  merely  con- 
tinuations from  fmall  arteries.  The  doftrine,  therefore, 
'that  the  lymphatics,  like  the  ladteals,  were  abforbents, 
as  had  been  fuggefted  by  Gliffon  and  by  Hoffman,  has 
been  revived  by  Dr  Hunter  and  Dr  Monro,  who  have 
controverted  the  experiments  of  their  predeceffors  in 
anatomy,  and  have  endeavoured  to  prove  that  the  lym- 
phatic veffels  are  not  continued  from  arteries,  but  are 
abforbents. 

To  this  do6lrine,  however,  feveraf  objeftions  have 
been  ftarted,  particularly  by  Haller,  (Elem.  Phyf.  1.  24. 
§  2,  3.);  and  it  has  been  found,  that  before  the  doc- 
trine of  the  lymphatics  beingafyflem  of  abforbents  can 
be  eftablifhed,  it  muff  firft  be  determined,  whether  this 
fyflem  is  to  be  found  in  other  animals,  befides  man  and 
quadrupeds.  Mr  Hewfon  claims  the  merit  of  having 
proved  the  affirmative  of  this  queftion,  by  difcovering 
the  lymphatic  fyftem  in  birds,  fiffi,  and  amphibious  ani- 
mals. See  Phil.  Tranf.  vol.  58.  and  59. 

Se£tion  I.  0/  the  Ahforhcnt  Syftem  in  general. 

The  abforbent  fyftem  confifts  of  the  lactealsj  the 
lymphatic  veffels,  their  common  trunk,  the  thoracic  dud, 
and  the  glands  called  conglobate. 

The  lafteals  begin  from  the  inteftlnal  tube,  and  can  for 
the  moft  part  be  feen  in  a  dog  or  other  large  quadruped 
that  is  killed  two  or  three  hours  after  eating,  when  they 
appear  filled  with  a  white  chyle :  but  they  do  not  al- 
ways convey  a  fluid  of  this  colour ;  for,  even  in  a  dog, 
-.if  opened  long  after  a  meal,  they  are  found  diftended 
with  a  liquor  that  is  tranfparent  and  colourlefs  like  the 

Vol.  II.  I  i  lymph  ^ 
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lymph ;  and  in  birds  the  chyle  is  never  found  white,  but 
always  tranfparent,  thefe  veflels,  therefore,  might,  with 
as  much  propriety,  be  called  the  lymphatics  of  the  in- 
tejlines. 

The  lymphatic  veflt:ls  are  fmall  pellucid  tubes  that  have 
now  been  difcovered  in  men:  parts  of  the  human  body  : 
the  fluid  they  contain  is  generally  as  colourlefs  as  water;  a 
circumftance  which  procured  them  at  firfl:  the  name  of 
dudus  aquoji,  and  afterwards  that  of  vafa  lymphatlca. 
The  courfe  of  the  lymph,  like  that  of  the  chyle,  is  from 
the  extreme  parts  of  the  body  towards  the  centre,  and 
the  lymphatic  veflels  commonly  lie  clofe  to  the  large 
blood-veffels.  If  therefore  a  ligature  be  thrown  round 
the  large  blood-veflels  of  the  extremities  of  a  living  ani- 
mal, or  of  one  jufl;  dead,  that  ligature,  by  embracing, 
the  lymphatics,  will  ftop  the  courfe  of  the  lymph,  which 
by  di (tending  the  velTels  will  make  them  vifible  below 
the  ligature. 

All  the  lafteals,  and  mofl:  of  the  lymphatic  veflels, 
open  into  the  thoracic  du£l,  which  lies  upon  the  fpine, 
and  runs  up  towards  the  neck  of  the  animal,  where  it 
Gommonly  opens  into  the  angle  between  the  internal  ju- 
gular and  fubclavian  veins  of  the  left  fide ;  and  thus 
both  the  chyle  and  lymph  are  mixed  with  the  blood. 
If  therefore  a  ligature  be  thrown  round  the  thoracic 
du£t  immediately  after  killing  an  animal,  not  only  the 
lafteal,  but  alfo  the  lymphatic  veflels,  in  the  abdomen 
and  lower  extremities,  become  diftended  with  their  na- 
tural fluids  ;  the  courfe  of  thofe  fluids  being  flopped  by 
the  ligature. 

The  lafteals,  the  lymphatics,  and  the  thoracic  duel, 
all  agree  in  having  their  coats  thinner  and  more  pellu- 
cid than  thofe  of  t tie  blood-veflels.  But  although  their 
coats  are  fo  thin,  they  are  very  ftrong,  as  we  daily  fee 
on  injecting  them  with  mercury,  fince  they  rcfift  a  co- 
lumn of  that  fluid,  whofe  weight  would  make  it  burft 
through  blood-veflels,  the  coats  of  which  are  many 
times  thicker  than  thofe  of  the  lymphatic  fyftem. 
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The  thinnefs  of  the  coats  prevents  our  dividing  them 
from  one  another,  and  thereby  afcertaining  their  num- 
!  ber  as  we  do  thofe  of  the  blood-veffels.    But  as  the 
iblood-vefTels  have  a  denfe  internal  coat  to  prevent  tran- 
fudation,  we  have  reafon  to  believe  the  lymphatics  have 
the  fame.    And  as  the  blood-vcfTeis  have  a  mul'cular 
coat,  which  alTifts  in  the  circulation  ;  fo  may  the  lym- 
phatics. This  is  rendered  probable  f  rom  what  Dr  Haller 
fays  of  his  having  found  them  irritable  in  his  experi- 
ments, and  alfo  from  what  is  obferved  on  feeing  ihenFi 
in  living  animals  didended  with  their  lymph,  in  which 
(Cafe  they  appear  of  a  confiderable  fize  ;  but  upon  emp- 
tying them  of  their  contents,  they  contra£t  fo  much  as 
'not  to  be  eafily  diftinguifhed.    This  experiment.  Mr 
Hewfon  informs  us,  he  frequently  made  in  the  trunk  of 
.  the  ladteals  in  a  goofc,  and  on  the  lymphatic  veifels  oa  ' 
iits  neck  ;  both  of  which,  when  diltended  with  their  na- 
'  tural  fluids,  areas  large  as  a  crow-quill ;  but,  upon  emp- 
tying them  in  the  living  animal,  he  has  feen  them  con- 
trad  fo  much  that  it  was  with  the  greateft  difficulty  he: 
could  diftinguilh  them  from  the  fibres. 

The  coats  of  lymphatic  veifels  have,  in  common  with 
all  other  parts  of  the  body,  arteries,  and  veins,  for  their 
nourilhrnent.  This  is  rendered  probable  by  their  being' 
fufceptible  of  inflammation  ;  for  they  are  frequently 
found  in  the  form  of  a  cord,  painful  to  the  touch,  and 
extending  from  an  ulcer  to  the  next  lymphatic  gland* 
Thefe  painful  fwellings  of  lymphatic  veflTcls  likewife 
fliow  that  their  coats  have  fenfibility,  and  therefore  that 
they  have  nerves  as  well  as  arteries  and  veins.  BefideSj 
we  can  clearly  trace  in  different  parts  of  the  body  blood- 
veffels  running  along  their  furfaces. 

The  lymphatic  fyftem  in  moft  animals,  but  particu« 
larly  in  man  and  quadrupeds,  is  full  of  valves.  Thefe 
valves  have  been  painted  by  the  celebrated  Nuck, 
Ptuyfch,  and  others,  and  are  much  more  frequent  than 
;in  the  common  veins,  and  thence  thefe  lymphatics  have 
:  fometimes  been  diitinguifhed  by  the  name  of  valvular 
I  I  i  3  IpH 
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lymphatic  vcjfels.  Thofe  valves  are  generally  two  in, 
number,  are  of  a  femilunar  fhape,and  the  one  is  fome- 
times  much  larger  than  the  other.  In  rhoft  parts  of  the 
body  thefe  valves  are  fo  numerous,  that  there  are  three 
or  four  pair  in  an  inch  of  fpace,  but  fometimes  there 
is  no  more  than  one  pair.  They  are  lefs  numerous  in 
the  thoracic  dud  than  in  the  branches  of  the  fyftemj 
thence  it  might  be  fuppofed,  that  in  proportion  as  we 
go  from  the  trunk  to  the  branches,  we  (hould  find  them 
thicker  fet :  but  this  is  not  always  true,  for  Mr  Hew- 
fon  obferved  them  more  numerous  in  the  lymphatie 
veffels  of  the  thigh,  than  on  thofe  of  the  leg.  When  the 
veffels  are  diftended  with  lymph,  they  appear  larger 
where  the  valves  are  ;  which  fometimes  gives  a  lympha- 
tic veifel  an  appearance  of  being  made  of  a  chain  of  ve-  . 
iicles  :  as  fuch  they  are  reprefented  by  fome  authors  j 
but  it  is  an  appearance  that  very  feldom  occurs. 

Laftly,  the  lymphatic  fyftem,  in  different  parts  of  its-' 
Gourfe,  has  the  glands  called  conglobate  or  lymphatic* 
Thefe  glands  are  fo  placed,  that  the  veffels  come  in  on 
one  fide,  and  pafs  out  on  the  other,  in  their  way  to  the 
thoracic  duel.  Before  the  difcovery  of  the  lymphatic 
veffels  in  birds,  fifh,  and  turtle,  fome  anatomifts  have 
confidered  thefe  glands  as  fo  effentially  neceffary  to  the 
lymphatic  fyftem',  that  they  have  generally  fet  about 
difcovering  the  veffels,  by  firfl  looking  for  thofe  glands: 
and  wherever  they  found  glands,  they  pronounced  that 
there  mufl  be  veffels;  and  when  no  glands  could  be 
feen,  they  thought  it  as  certain  a  proof  of  there  being 
•no  veffels.  But  that  they  are  wanting  in  fome  animals, 
is  now  generally  known. 

Seaion  II.  J  particular  I>efcript'ion  of  the  Abforbent  Sy/leiK 
in  the  Human  Body. 

The  abforbent  fyflem,  befides  the  glands,  is  divided 
into  three  parts,  viz  The  lacleals^  the  lymphatic  vef- 
fels, and  the  thoracic  du^.    The  lafteals  belong  to  the 

in- 
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inteftinal  tube  ;  the  lymphatics,  to  all  the  other  parts  of 
the  body  ;  and  the  thoracic  du£l  is  the  common  trunk 
which  receives  both  the  lacleals  and  the  lymphatics. 
We  fliaJl  give  a  particular  defcription  of  thel'e,  chiefly 
from  the  late  ingenious  Mr  Hewfon,  by  whom  this 
part  of  anatomy,  both  human  and  comparative,  has 
been  fo  greatly  illuftrated,  beginning  with  the  lym- 
phatics of  the  lower  extremities. 

§  I.  Lymphatic  Vejfels  of  the  Loiver  Extremities. 

These  may  be  divided  into  two  fets,  vi^;.  a  fuperfi- 
, cial,  'and  a  deep-feated. 

The  fuperficia!  fet  of  lymphatics  confifts  of  a  confideri. 
able  number  of  veffels  that  lie  between  the  fl^in  and  the 
mufcles,  and  belong  to  the  furface  of  the  body  or  the 
■fkin,  and  to  the  cellular  membrane  which  lies  imme- 
diately under  it.  Of  thcfe  there  are  two  large  branches 
that  can  be  readily  enough  difcovered  in  the  limbs  of 
tiropfical  fubjefts.  One  of  thefe  runs  upon  the  top  of 
the  foot,  as  is  rcprefented  Plate  XIII.  fig.  i.{io)  another  is 
.generally  to  be  found  jufl  under  the  inner  ankle;  pipes- 
have  been  introduced  into  both  of  them,  whereby  they 
have  been  filled  the  whole  length  of  the  lower  extremi- 
■  ty,  as  is  feen  in  this  figure. 

The  lymphatic  (lo)  which  belongs  to  the  toes,  runs  up 
on  the  outfide  of  the  tendon  of  the  tibialis  anticus  (9), 
till  it  has  got  above  the  ankle;  and  it  divides  at(i  i  )and 
again  at  (i  2,1  2,1  2)  forming  a  plexus,  which  runs  over 
the  (bin-bone  (8),  and  afccnds  in  the  cellular  membrane 
immediately  under  the  fliin  betvi't-en  that  bone  and  the 
internal  beliy  of  the  gaftrocnemius  (7)  to  the  infide  of 
the  knee  (6),  where  in  this  figure  it  difappears,  but 
may  be  feen  in  fig.  ii.  This  plexus,  having  paffed  the 
infide  of  the  knee,  appears  upon  the  thigh  immediately 
under  the  flcin,  and  over  all  the  mufcles,  as  is  feen  iii 
fig.  i.  ( 1 4),  from  which  it  pafTcs  to  the  groin,  where 
thefe  vefTc  ls  enter  the  lymphatic  glands. 

The  lymphatic  glands  of  the  groin  are  fix,  feven,  or 

n  3        ^  eight 


494  ABSORBENT  VESSELS.  PartVli» 


eight  m  number  ;  of  thefe,  Tome  lie  in  the  very  anele 
between  the  thigh  and  the  abdomen,  and  others  lie  a 
lew  inches  down  on  the  forc-part  of  the  thip-h.  The 
lymphatic  veffels,  above  defcribed,  enter  thelowermoft 
of  thefe  glands,  which  in  the  fubjea  of  this  figure,  are 
four  inuumber,vlz.(i5  15,1616.  One  branch, however 
avoids  thefe  glands,  as  at  (  1  7) ;  which  afterwards  bends 
over  at  (1  8)  to  the  gland  (19);  from  which  go  veffels  to 
the  other  lymphatic  glands  (20,  20)  that  lie  in  the  angle 
betv\-een  the  thigh  and  the  abdomen.  It  is  into  thefe  up- 
per glands  alone  that  the  lymphatic  veffels  of  the  geni- 
tals enter,  fo  that  the  venereal  bubo  which  arifes  in  con- 
fequence  of  an  abforption  of  matter  from  thefe  organs, 
is  always  feated  in  thofe  upper  glands,  and  the  lower 
glands  (15  15,  16  16)  are  never  affeftcd,  except  by  the 
regurgitation  of  the  matter,  or  froni  their  vicinity  to  the 
glands  firft  difeafed,  which  very  feldom  happens.  And, 
as  it  is  the  upper  glands  that  are  afi'efted  by  the  abforp- 
tion  of  matter  from  the  genitals,  fo  it  is  the  lower 
which  are  commonly  firft  affeded  from  the  abforption 
of  the  acrid  matter  of  an  ulcer,  difeafed  joint,  or  carious 
bone,  (in  the  parts  below  thefe  glands);  a  circumftance 
that  may  affift  us  in  the  diagnofis  of  thofe  two  kinds  of 
buboes ;  Remembering,  however,  that  this  rule  may 
be  liable  to  an  exception  from  one  of  the  lymphatic  vefr 
fels  pafling  the  lower  glands,  and  only  entering  the 
vpper,  as  is  feen  at  ( 1  7)  in  the  fame  figure. 

The  lymphatic  veffels  of  the  genitals  having  joined 
thofe  of  the  thigh,  a  network  is  formed,  which  enters 
the  abdomen  under  the  edge  of  the  tendon  of  the  ex- 
ternal oblique  mufcle,  called  Pouparfs  ligament :  one 
of  thefe  veffels  is  feen  in  Tab.  XIV.  (26).  This  plexus 
on  the  infide  of  Poupart's  ligament  confiffs  of  many 
branches;  fome  of  which  embrace  the  iliac  artery,  of 
which  one, is  feen  in  (27)  ibid,  but  the  greateft  number 
of  them  pafs  up  in  the  infide  of  the  artery,  as  is  feen  at 
22)  Tab.  XIII.  fig.  i.  and  at  (27)  Tab. XIV.  " 
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Thefe  fuperficial  lymphatics,  fmall  as  they  are,  *  pro- 
bably are  the  trunks  of  thofe  veflels  which  abforb  from, 
the  {kin  and  the  cellular  membrane  immediately  under 
it ;  and  as  no  confiderable  branches  can  be  diflinguifli- 
ed  on  the  outfide  of  the  leg  or  thigh,  it  is  probable  that 
all  the  lymphatic  veflels  of  thofe  parts  bend  towards  the 
infide,  and  open  into  the  trunks  that  are  here  repre- 
fented. 

Upon  thefe  veflels,  from  the  foot  to  the  groin,  there 
is  commonly  not  one  lymphatic  gland.  But  this  rule 
has  likcwife  fome  exceptions :  for,  even  at  the  lower 
part  of  the  leg,  there  is  a  very  fmall  one  in  the  fubjed 
from  which  this  plate  was  taken,  as  reprefented  at  (i  3), 
Tab.  XIII.  fig.  i.  and  in  another  fubjedl  our  author  faw 
a  fmall  lymphatic  gland  near  (14);  from  which  it  may 
be  concluded,  that  the  lymphatic  glands,  even  in  the 
human  body,  are  in  number  and  fituation  a  little  dif- 
ferent in  different  fubjefts. 

Befides  thefe  fuperficial  lymphatic  veflels  which  lie 
above  all  the  mufcles,  or  in  the  cellular  membrane  un- 
der the  (kin,  there  is  a  fet  deeper  feated  that  lie  amongft 
the  mufcles,  and  accompany  the  crural  artery.  Of  thefe 
the  principal  trunk  can  be  difcovered  by  cutting  down 
to  the  pofterior  tibial  artery,  near  the  inner  ankle.  By 
■  introducing  a  pipe  into  it  at  this  parr,  it  may  be  injec- 
ted ;  as  has  been  done  in  feveral  fubjefls,  one  of  which 
is  reprefented  Tab.  XIII.  fig.  ii. 

From  the  inner  ankle  at  ( 1 3)  ibid,  this  veflel  pafles  up 
along  with  the  poft:erior  tibial  artery,  being  hid  amonglt 
the  mufcles  on  the  back  part  of  the  tibia.  About  the 
middle  of  the  leg  it  enters  a  fmall  gland  at  (1,5),  which 
there  is  reafon  to  believe  will  be  found  in  mofl:  fub- 
jefts.  Having  pafled  through  this  gland,  the  lympha- 
tic runs  up  to  the  back  part  of  the  ham,  ftill  lying  clofe 

114  to 

*  Here  it  is  neceffary  to  obfcrve,  that  as  the  artlft  could  not  ex- 
prefs  the  lymphatic  veflels  to  the  fame  fcale  with  that  of  the  limb; 
fo  all  of  them  appear  larger  than  they  ought  to  be  in  proportion 
to  the  magnitude  of  the  part  to  which  they  belong. 
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to  the  artery,  and  in  the  ham  it  paffes  through  three 
glands,  viz.  (i8,  19,  20)    But  Mr  Hcwfon  having' 
feen  a  fubject  in  which  he  could  find  only  two  glandsj.  , 
it  is  probable  that  the  number  varies.    Hitherto  this 
lymphatic  has  been  a  fmgle  trunk;  but  after  it  has  pafs- 
ed  thefe  glands,  it  commonly  divides  into  two  or  three 
branches,  which  ftill  accompany  the  cryral  artery,  and 
pals  with  it  through  the  perforation  in  the  triceps 
mufcle.  This  raufcle  is  divided  in  the  preparation  from 
which  this  figure  was  taken,  in  order  to  give  a  better 
view  of  the  lymphatics  ;  and  the  cut  ends  of  the  mufcle 
appear  at  (6,  a)  though  not  very  diftinftly,  from  their 
being  flirunk  by  drying.   The  lymphatic  velfels  having  ■ 
perforated  the  triceps,  pafs  up  with  the  artery,  as  is  feen 
at  (22,  23)  and  enter  a  gland  (24),  which  is  deeper 
feated  than  thofe  which  appear  in  the  groin:  from 
this  gland  they  pafs  into  the  fuperficial  glands,  re- 
prefented  at  (15  15,    16   16)  where  the  lymph  of 
the  decp-ftated  and  of  the  fuperficial  lymphatics  is 
mixed,  and  is  conveyed  into  the  body  by  the  velTeU. 
feenjufl  above  in  the  fame  figure.  At  this  part  likewife 
the  lymph  from  the  genitals  is  mixed  with  that  brought 
by  the  two  fets  of  lymphatics  from  the  lower  extremi- 
ties ;  and  the  whole  enters  the  abdomen  by  the  plexus 
of  vefllls  represented  fig.  "i.  at  (21),  and  a  part  of  it  at 

Tab.  XIV.  (^7). 

Tab.  XIII.  fig.  i  reprefents  the  lower  extremity, 
with  its  more  fuperficial  lymphatic  veffels.  N  (1)  is  the 
fpine  of  the  os  ilium,  (2)  the  os  pubis,  (7,)  the  iliac  ar- 
tery, (4)  the  knee.  The  other  references  have  been  ex- 
plained in. the  courfe  of  the  defcription. 

Fig.  ii.  gives  a  back  view  of  the  lower  extremity,  dif- 
fede'd  fo  as  to  fliow  the  deeper  feated  lymphatic  velfels 
which  accompany  the  arteries,  (i)  The  ps  pubis, 
(2)  The  tuberofity  of  the  ifchium.  (^)  That  part  of 
the  OS  ilium  which  was  articulated  with  the  os  facrum. 
(4)  The  extremity  of  the  iliac  artery  appearing  above  the 
groin.    (5)  The  knee.    (6,6)  The  two  cut  furfaces  of 
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the  triceps  mufcle,  "which  was  divided  to  fliow  the  lym- 
phatic veffels  thatpafs  through  its  perforation  along  with 
the  crural  artery.  (7)  The  edge  of  the  mufcuius  graci- 
lis, (a)  The  gaftrocnemius  and  foleus,  much  Ihrunk 
by  being  dried,  and  by  the  foleus  being  feparated  from 
the  tibia  to  expofe  the  veffels.  (y)  l  he  heel.  (10)  The 
fole  of  the  foot.  (11)  The  fupcrficial  lymphatic  veffels 
paffmg  over  the  knee,  to  get  to  the  thigh.  (1 2)  The  po- 
ftcrior  tibial  artery,  (i  ?)  A  lymphatic  veffel  accompa- 
nying the  pofterior  tibial  artery.  (14)  The  fame  veffel 
croffuig  the.  artery.  (15)  A  fmall  lymphatic  gland, 
through  which  this  dcep-feated  lymphatic  veffel  paffes. 
( 1 6)  The  lymphatic  veffel  pafling  under  a  fmall  part 
to  the  foleus,  which  is  left  attached  to  the  bone,  the 
reft  being  removed.  (17)  The  lymphatic  veffel  crof- 
fmg  the  popliteal  artery,  (i  8,)  ( 1 9)  (20)  Lymphatic 
glands  in  the  hain,  through  which  the  lymphatic  veffel 
paffes.  (21)  The  lymphatic  veffel  paffmg  with  the  crural 
artery  through  the  perforation  of  the  triceps  mufcle. 
(22)  The  lymphatic  veffel,  after  it  has  paffed  the  per- 
foration of  the  triceps,  dividing  into  branches  which 
embrace  the  artery  (23.)  (24)  A  lymphatic  gland 
belonging  to  the  deep-feated  lymphatic  veffel.  At  this 
place  thofe  veffels  pafs  to  the  fore  part  of  the  groin, 
where  they  communicate  with  the  fuperficial  lymphatic 
veffels.  (25)  A  part  of  the  fuperficial  lymphatic  veffels 
appearing  on  the  brim  of  the  pelvis. 


2.  Jbforbent  Veffels  of  the  Trunk. 

Tfie  lymphatics  of  the  lower  extremities  having  now 
reached  the  trdnk  of  the  body,  and  having  paffed  un- 
der Poupart's  ligament,  appear  ,upon  the  fides  of  the 
offa  pubis  near  the  pelvis  at  (27,27)  Tab.  XIV.  A  part 
of  tliem  paffes  up  along  with  the  iUiac  artery  upon  the 
brim  of  the  pelvis  •,,  and  another  part  dips  down  into 
the  cavity  of  the  pelvis,  and  joins  the  internal  iliac  ar- 
tery near  the  fciatic  notch^  At  this  place  they  are  join- 
ed 
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cd  by  the  lymphatics  from  the  contents  of  the  pelvis, 
particularly  from  the  bladder  and  the  veficulae  ferai' 
nales  in  the  male,  and  from  the  uterus  in  the  female  ; 
and  there  arc  likewife  a  few  branches  which  pafs  thro' 
the  fciatic  notch  from  the  neighbourhood  of  the  glutei 
mufcles.  The  lymphatic  veffels  of  the  uterus,  like  its 
blood-veffels,  are  much  enlarged,  and  therefore  eafily 
diftinguifhed,  in  the  pregnant  ftare  of  that  organ.  At 
this  part,  where  fo  many  lymphatics  velfels  join,  there  is 
commonly  one  or  two  glands. 

Befides  thofe  lymphatic  veiTels  which  dip  down  into 
the  cavity  of  the  pelvis  on  the  infide  of  the  external 
iliac  artery  at  (27,  27),  there  are  others  which  keep  on 
the  outfide  of  that  artery  upon  the  pfoas  mufcle,  fome 
of  which  are  fecn  on  the  left  fide  in  the  fame  plate  at 
(28).  Of  thefe,  one  part  palTes  up  to  the  loins  at  (32), 
and  goes  under  the  aorta  in  different  branches,  getting 
from  the  left  fide  to  the  right,  and  joining  the  thoracic 
duS.  Another  part  palfes  under  the  iliac  arteries,  and 
appears  upon  the  os  facrumat  (30),  making  a  beauti- 
ful network,  joining  the  lymphatics  of  the  right  fide, 
and  pafling  under  the  iliac  artery,  to  form  the  network 
(31)  upon  the  upper  part  of  the  right  pfoas  mufcle.  In 
different  parts  of  this  courfe  from  Poupart's  ligament  to 
the  loins,  and  alfo  in  the  loins  themfelves,  there  are, 
in  moft  fubjeds,  many  lymphatic  glands ;  none  of 
which  were  filled  in  the  fubjed  from  which  this  plate 
was  made. 

The  lymphatic  veffels  of  the  right  fide,  joined  by 
fome  from  the  left,  having  now  reached  the  right  lum- 
bar region,  appear  there  in  the  form  of  a  plexus  of 
large  veffels,  and  pafs  through  feveral  glands,  which 
occupied  the  fpaces  (33,  33,  3  3 but  not  being  injeaed 
in  the  fubjeftare  not  reprefented.  At  this  part  likewife 
they  receive  large  branches,  under  the  aorta,  from  the 
plexus  on  the  left  fide  of  the  loins,  as  is  mentioned  be- 
fore ;  and  having  at  lafl:  got  up  as  high  as  the  fecond 
lumbar  vertebra,  they  all  join,  and  form  a  fingle  trunk 
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called  the  tharacic  dufl,  which  is  feen  at  (36).  At  this 
part  they  are  likewife  joined  by  the  lafteals,  which  fliall 
ije  next  defcribed. 

The  lacteal  veffels,  fo  called  from  their  commonly 
conveying  a  fluid  that  is  of  the  colour  of  milk,  begin 
from  the  inner  furface  of  the  inteftines,  where  they  have 
patulous  orifices  deftined  to  imbibe  the  nutritious  fluid 
or  chyle  :  From  the  cavity  of  the  inteftines  thefe  vef- 
fels pafs  obliquely  through  their  coats,  uniting  as  they  go, 
fo  as  to  form  larger  branches.  Thefe  branches  run  on 
the  outfide  of  the  gut  to  get  to  that  part  which  is  next 
the  mefentery  ;  and,  whilft  they  are  yet  upon  the  gut, 
they  are  fometimes  of  a  fize  fufficient  to  admit  a  fmall 
pipe,  fo  that  thev  have  been  injedled  with  mercury  even 
in  the  human  fubjed. 

From  the  inteftines  they  run  along  the  mefentery  and 
mefocolon,  towards  the  fpine ;  pafling  through  in  their 
way  the  conglobate  or  mefenteric  glands.  Thefe  glands 
divide  the  lafteals  into  two  regions :  from  the  inte- 
ftines to  the  glands  thefe  veflTels  are  called  la6iea  pr'imi 
generis;  and  from  the  glands  to  the  thoracic  &\xdi,la6iea 
fecund'i  generis. 

The  lafteals  of  the  fmall  inteftines,  as  they  run  upon 
the  mefentery,  commonly  accompany  the  fuperior  me- 
fenteric artery,  and  unite,  as  they  proceed,  into  larger 
branches  ;  fo  that  by  the  time  they  arrive  at  the  root  of 
the  mefentery,  they  are  of  a  confiderable  fize,  as  may 
be  feen  at  (34).  From  the  mefenteric  artery  they  de- 
fcend  by  the  fides  of  the  aorta,  and  open  into  the  tho- 
racic duft  (36)  :  whilft  the  lafteals,  or  rather  the  lym- 
phatics of  the  large  inteftines,  accompany  the  inferior 
mefenteric  artery,  and  communicate  with  the  large  lym- 
phatic veflels  near  its  root. 

Into  the  thoracic  duft  at  (3  6),  likewife  enters  the  lymph 
of  the  other  abdominal  vifcera.  This  is  brought  by  a 
number  of  veflels  ;  a  plexus  of  which  may  be  traced 
from  each  kidney,  lying  principally  behind  the  emul- 
gent  artery,  and  opening  into  large  lymphatic  veflels 

near 
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near  the  aorta :  with  thefe  llkewife  go  the  lymphatics 
of  the  ghndulse  renales,  or  renal  capfulse. 

The  lymphatic  vcffels  of  the  fplecn  pafs  from  the 
concave  lide  of  that  vifcus,  along  with  the  fplenic  ar- 
tery  in  the  finuofity  of  the  pancreas,  by  the  lymphatic 
velfcls  of  which  they  probably  are  joined. 

To  the  ilom:\ch  belong  two  fets  of  lymphatic  velTels, 
the  one  runniiig  upon  its  leffer,  and  the  other  upon  its 
greater  curvature.  Of  tiiefe,  the  former  accompanies 
the  coronary  artery,  and  paffes  through  fome  lymphatic 
glands  that  lie  by  its  fides.  The  oiher  fet  paffes  from 
the  great  curvature  of  the  ftomach,  through  fome  lym- 
phatic glands  that  lie  clofe  to  the  arteria  gaftrica  dextra. 
Defcending  by  the  pylorus,  it  meets  the  plexus  that  ac- 
companied the  coronary  artery  ;  and  near  the  leffer 
curvature  of  the  duodenum,  forms  a  confiderable  net- 
work. Into  this  nor  only  the  lymphatics  from  the  fpleen 
enter,  but  likewife  thofe  from  the  gall-bladder,  toge- 
ther with  thofe  of  the  liver,  which  are  very  numerous 
both  in  its  convex  and  on  its  concave  fide.  Several 
branches  proceed  from  this  network,  fome  running 
under  the  duodenum,  and  others  over  it ;  which  all 
open  into  the  thoracic  dutl,  near  the  termination  of 
the  large  trunk  of  the  ladeals,  as  feen  at  (^6).  The 
thoracic  duct  therefore  is  the  common  trunk  which  re- 
ceives the  abforbent  veffels  of  the  lower  extremities, 
the  lafteals,  and  the  lymphatics  of  the  abdominal  vifccra. 

As  to  the  lymphatics  of  the  larger  vifcera,  (fuch  as 
the  liver,  the  fpleen,  and  the  kidneys),  they  are  gene- 
rally in  two  fets  ;  one  which  lies  upon  the  fur  face  of 
the  organ,  and  the  other  which  accompanies  the  large 
blood- veffels  in  its  centre.  In  the  liver  thefe  two  fets 
have  been  found  to  communicate  with  each  other  ;  fo 
that,  by  injefting  mercury  into  the  lymphatic"  veffels 
which  lie  upon  its  convex  furface,  Mr  Hewfon  has  fill- 
ed thofe  which  accompany  the  pori  bilarii  and  vena 
portarum  in  its  centre.  Moft  of  the  lymphatic  veffels 
which  lie  upon  the  convex  furface  of  the  liver,  run  to- 
wards its  falciform  ligament,  and  pafs  down  by  the  fide 
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of  the  vena  cava.  But  fome  of  them  run  towards  the 
richt  ligament  of  the  liver,  where  they  pafs  clown  upon 
thef'diapliragm  to  get  to  the  thoracic  du6l.  The  lympha- 
tics on  the  concave"  furface  run  towards  the  portae,  where 
they  join  thofe  which  come  from  the  centre  of  the  liver 
along  with  its  larg;e  blood-velTels.  It  is  remarkable  of 
thofe  lymphatic  vcffels  which  run  upon  the  furface  of 
the  liver,  that  their  valves  can  readily  be  made  to  give 
way,  fo  that  they  may  be  injeded  from  their  trunks  to 
their  branches,  and  to  great  minutenefs. 

It  has  been  fuggefted  by  Dr  Meckel,  that  the  lym- 
phatics of-  the  (tomach  do  not  open  into  the  thoracic 
duft  like  thofe  of  the  other  vifcera,  but  only  open  into 
the  fanguiferous  veins  of  the  ftomach:  but  from  re- 
peated dilfedions  of  the  human  fubjeft,  Mr  Hewfon  has 
been  convinced  of  the  contrary  ;  and  likewifefrom  the 
analogy  with  other  animals,  particularly  fifh,  whofe 
lymphatic  veffels  either  have  no  valves,  or  the  valves 
readily  give  way,  fo  that  he  has  repeatedly  puflied  in- 
je6lions  from  the  thoracic  duft  into  the  lymphatics  of 
their  ftomachs,  as  he  has  alfo  done  into  the  lymphatics 
of  the  other  vifcera  contained  in  the  cavity  of  their  ab- 
domen. 

The  thoracic  du£l,  which  receives  all  the  velTels  that  we 
have  yet  defcribed,  differs  in  its  fize  in  different  fubjefts, 
but  is  always  fmallerinits  middle  than  at  its  beginning,  as 
is  feen  in  the  plate.  Sometimes  its  lower  part  (36)  is  ftill 
larger  in  proportion  than  is  there  reprefented;  and  that 
enlargement  has  been  called  the  receptaculum  chyli,  and 
is  confiderablc  in  fome  quadrupeds,  in  turtle,  and  i» 
fifli:  but  many  anatomifts  have  denied  that  there  is  any 
part  of  the  thoracic  du6;  in  the  human  fubjeft  that  de- 
ferves  the  nzmeoi  receptaculum,  having  never  feen  any 
thing  like  a  pyriform  bag,  as  it  has  been  defcribed,  but 
merely  an  enlargement  not  unlike  a  varix,  and  that 
only  in  few  fubjefts ;  for  that  commonly  it  appears  only 
a  little  larger  than  at  its  middle.  This  lower  extremity 
•f  the  thoracic  du^t  is  formed  by  the  union  of  two, 

three. 
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three,  or  four  very  large  trunks  of  lymphatic  veffels : 
Ihele  large  vellels  unite  fo  as  to  form  the  du^  about 
the  lower  part  of  the  firft,  or  the  upper  part  of  the  fe- 
cond  vertebra  kimhorum,  reckoning  downwards. 
_  Thefe  large  lymphatic  trunks  which  form  the  thora- 
cic  dua  are  fpread  out  upon  the  fpine,  thofe  of  the 
right  fide  lying  below  the  right  crus  diaphragmatis,  and 
thofe  of  the  left  pafling  between  the  aorta  and  the  fpine; 
whillt  the  thoracic  dutl  itfelf  lies  on  the  right  fide  of 
the  aorta,  between  that  artery  and  the  right  crus  dia- 
phragmatis, and  behind  the  emulgent  artery  of  the 
right  fide,  as  at  (37).  From  this  part  it  paffes  upwards, 
being  atfirft  difcovered  by  the  crus  diaphragmatis,  and 
afterwards  appears  at  (38)  in  the  thorax,  upon  the  fpine 
between  the  aorta  and  the  venaazygos.  In  the  thorax 
it  receives  fome  lymphatics  from  the  intercoftal  fpaces ; 
a  few  of  which  are  feen  at  (39),  and  afterwards  it  re- 
ceives veffels  from  the  lungs. 

The  lymphatics  of  the  lungs  are  intwofets.  One  fet 
paffes  on  the  polierior  part  of  each  lobe  by  its  root,  in- 
to the  thoracic  dud,  near  the  middle  of  the  thorax;  the 
other  paffes  irom  the  forepart  of  each  lobe  up  towards 
the  jugular  and  fubclavian  veins.  Some  of  the  lympha- 
tics on  the  poflerior  part  of  the  left  lobe  pafs  under 
the  aorta  to  get  to  the  thoracic  du6l. 

At  the  root  of  the  lungs,  vi/here  the  large  blood- 
veffels  enter,  are  many  glands  called  bronchial.  They  are 
generally  of  a  blackilh  colour  in  the  human  fubjeft,  and 
have  been  fufpefted  to  fecrete  the  mucus  which  is  fpit 
up  from  the  trachea;  but  Mr  Hewfon  having  more  than 
once  difUndlly  filled  them  with  mercury  by  injecting 
the  lymphatic  veffels  of  the  lungs,  thinks  it  evident  that 
they  are  not  mucous  but  lymphatic  glands. 

The  lymphatic  veffels  from  the  anterior  part  of  the 
left  lobe  of  the  lungs  pafs  into  the  angle  between  the 
jugular  and  fubclavian  vein  of  the  fame  fide,  joining 
the  thoracic  dud:  at  its  termination;  whilft  thofe  from 
the  forepart  of  the  right  lobe  do  not  Gommunicate  with 
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the  thoracic  du£l,  but  pafs  into  the  angle  between  the 
right  jugular  and  the  right  fubclavian  vein.  Thefe 
lymphatics  Ironi  the  anterior  parts  of  the  lungs  are 
probably  accompanied  by  thofe  of  the  heart,  which 
are  reprefented  by  the  accurate  Nuck  in  his  Adenogra- 

phia,  fig^  4  r . 

The  thoracic  duft,  after  receiving  the  vcflels  before^ 
mentioned,  pafles  behind  the  afcending  aorta,  and 
goes  to  the  left  fide,  terminating  in  the  angle  between 
the  jugular  and  the  fubclavian  vein.  But,  juft  be- 
fore its  termination,  it  generally  goes  higher  up  than 
the  angle,  and  then  bends  down  towards  it;  fee  Tab.  XIV. 
n°  42,  43.  Sometimes,  though  rarely,  there  are  two 
thoracic  dufts  inftead  of  one.  Sometimes  the  duft  fplits 
near  the  upper  part  of  the  thorax ;  and  the  two  branches, 
after  fpreading  out  from  one  another,  commonly  unite 
again  at  their  termination  in  the  angle  between  the  ju- 
gular vein  and  fubclavian  veins. 

To  the  preceding  account,  it  may  not  be  improper 
to  add  the  defcription  given  of  the  Ladeal  Sac  and 
Dud  by  the  late  Dr  Alexander  Monro. 

"  The  receptaculum  chyli  of  Pecquet,  or  faccus  lac- 
teus  of  Van  Home,  is  a  membranous  fomewhat  pyri- 
form  bag,  two-thirds  of  an  inch  long,  one-third  of  an 
inch  over  in  its  largefl:  part  when  collapfed  j  fituated 
on  the  firfl  vertebra  of  the  loins  to  the  right  of  the  aor- 
ta, a  little  higher  than  the  right  emulgent  artery,  be- 
hind the  right  inferior  mufcle  of  the  diaphragm :  it  is 
formed  by  the  union  of  three  tubes,  one  from  under 
the  aorta,  the  fecond  from  the  interftice  of  the  aorta 
and  cava,  the  third  from  under  the  eniulgents  of  the 
right  fide. 

"  The  lafteal  fac,  becoming  gradually  fmaller  to- 
wards its  upper  part,  is  contracted  into  a  (lender  mem- 
branous pipe,  of  about  a  line  diameter,  which  is  gene- 
rally named  the  thoracic  du6l.   This  paffcs  betwixt  the 

muf- 


ABSORBENT  VESSELS.  PartVIii 


mufcular  appendices  or  inferior  mufcles  of  the  dia- 
phragm, on  the  right  of,  and  fomewhat  behind,  the 
aorta  :  then,  being  lodged  in  the  cellular  fubftance  be- 
hind  the  pleura,  it  mounts  between  the  aorta  and  the 
'  vena  azygcs  as  far  as  the  fifth  vertebra  of  the  thorax, 
where  it  is  hid  by  the  azygos,  as  this  vein  rifes  for- 
wards to  join  the  defcending  or  fuperior  cava  ;  after 
•which  the  du£l  paffes  obliquely  over  to  the  left  fide  be- 
hind the  oefophagus,  aorta  defcendens,  and  the  great 
curvature  of  the  aorta,  until  it  reaches  the  left  carotid 
artery ;  behind  which,  on  the  left  fide  of  the  oefopha- 
•  gus,  it  runs  to  the  interftice  of  the  firft  and  fecond  ver- 
tehree  of  the  thorax,  where  it  begins  to  feparate  from 
the  carotid,  ftretching  farther  towards  the  left  internal 
jugular  vein  by  a  circular  turn,  whofe  convex  part  is 
uppermofl.    At  the  top  of  this  arch  it  fplits  into  two  for 
a  line  and  an  half ;  the  fuperior  branch  receiving  into 
it  a  large  lymphatic  velTcl  from  the  cervical  glands.  This 
lymphatic  appears,  by  blowing  air  and  injedling  liquors 
into  it,  to  have  few  valves.    When  the  two  branches 
are  again  united, the  du£t  continues  its  courfe  towards 
the  internal  jugular  vein,  behind  which  it  defcends, 
and,  immediately  at  the  left  fide  of  the  infertioh  of  this 
vein,  enters  the  fuperior  pofterior  part  of  the  left  fubcla- 
vian  vein,  whofe  internal  membrane  duplicated,  forms 
a  femilunar  valve  that  is  convex  externally,  and  covers 
two-thirds  of  the  orifice  of  the  duft  ;  immediately  be- 
low this  orifice,  a  cervical  vein  from  the  mufculi  fcaleni 
enters  the  fubclavian. 

"  'I  he  coats  of  the  fac  and  dufl  are  thin  tranfparent 
membranes ;  from  the  infide  of  which,  in  the  duft,  fmall 
femilunar  valves  are  produced,  moft  commonly  in 
puirs;  which  are  fo  fituated  as  to  allow  the  paffage  of 
liquors  upwards,  but  oppofe  their  return  in  an  oppo- 
fite  courfe.  The  number  of  thefe  is  generally  ten  or 
twelve. 

"  This  is  the  moft  fimple  and  common  courfe,  fitua- 
tion,  and  ftruaure  of  the  receptaculum,  chyli,  and 
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thoracic  duft;  but  having  had  occafion  to  obferve  a  va- 
riety in  thefe  parts,  of  different  iubjeds,  1  fliall  fet  down 
the  inoft  remarkable  of  them. 

"  The  fac  is  fometimes  fituated  lower  down  than  in 
the  former  defcription  ;  is '  not  always  of  the  fame  di- 
menfions  ;  is  not  compofed  of  the  fame  number  of 
duels  j  and  frequently  appears  to  confilt  of  feveralfmall 
cells  or  du^ls,  inflead  of  being  one  fimple  cavity. 

"  The  diameter  of  the  du£t  is  various  in  moft  bodies, 
and  is  feldom  uniform  in  the  fame  fubjedt;  but  fre- 
quently fudden  enlargements  or  facculi  of  it  are  obfer- 
vable.— — The  divifions  which  authors  mention  of  this 
du£t  are  very  uncertain,  I  have  feen  it  divided  into 
two,  whereof  one  branch  climbed  oyer  the  forepart  of 
ilie  aorta  at  the  eight  vertebra  of  the  thorax,  and  at 
the  fifth  flipped  behind  that  artery,  to  join  the  other 

branch  which  continued  in  the  Ordinary  courfe.  — . 

'i'he  precife  vertebra,  where  it  begins  to  turn  to  the 

left  fide,  is  alfo  uncertain.  Frequently  it  does  not 

fplit  at  its  fuperior  arch  ;  in  which  cafe  a  large  fac  is 

found  near  its  aperture  into  the  fubclavian  vein.  — 

Generally  it  has  but  one  orifice ;  though  I  have  feen 
two  in  one  body,  and  three  in  another:  Nay,  fometimes 
it  divides  into  two,  under  the  curvature  of  the  great 
artery  ;  one  goes  to  the  right,  another  to  the  left  fub- 
clavian 'Vein  ;  and  I  have  fouijd  this  duct  difcharging. 
itfelf  entirely  into  the  right  fubclavian.  The  lym- 
phatic veffel  which  enters  its  fuperior  arch,  is  often  fent 
from  the  thyroid  gland. 

"  Whether  is  not  the  fituation  of  the  receptaculum 
chyli  fo  much  nearer  the  mufcular  appendices  of  ths 
diaphragm  in  men  than  in  brutes,  defigned  to  fupply 
the  difadvantageous  courfe  the  chyle  muit  otherwiie 
have  in  our  creel  pofiure  ? 

*'  Does  not  the  defcent  of  the  end  of  the  du6l  to  the 
fubclavian  vein,  and  the  opening  of  the  lymphatic  into 
the  top  of  the  arch,  contribute  to  the  ready  admiffioii  of 
the  chyle  into  that  vein  ?" 

Vol.  II.       2  K  k  Im  ^ 
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In  the  defcriptlon  of  the  lymphatic  veflels  which  lie 
near  the  fpine,  only  a  few  glands  have  been  mention- 
ed ;  and  in  the  figure  where  thole  veffels  are  exhibited 
JIG  glands  are  reprefentcd.  For  the  lymphatic  glands 
not  being  conftant  either  in  number  or  fituation,  the 
defcribing  them  particularly  in  any  one  fubjedl  appear- 
ed lefs  neceffary,  fince  we  cannot  be  fure  of  finding 
them  exa£lly  the  fame  in  any  other.  It  may,  how- 
ever, be  neceffary  to  mention  where  they  are  commonly 
ieen. 

The  mefentery  of  the  human  fubjedl  is  well  known 
to  contain  a  confiderable  number  of  them  ;  they  are 
likewife  found  in  the  mefocolon,  where  the  lymphatics 
of  the  large  inteftines  pafs  through  them.  The  ftomach 
Jias  alfo  feveral  glands  which  belong  to  its  lymphatic 
veffels,  and  lie  near  the  arteria  coronaria  and  the  ga- 
ftrica  dextra.  There  are  hkewife  a  few  upon  the 
omentum  in  fome  fubjefts  ;  and  there  are  alfo  many 
by  the  fides  of  the  pancreas,  particularly  near  theleffer 
lobe  of  that  vifcus,  clofe  to  the  duodenum. 

Befides  thefe  glands  which  belong  to  the  inteftinal 
tube,  there  are  many  more  in  the  cavity  of  the  abdo- 
men, and  a  few  in  the  cavity  of  the  pelvis,  which  be- 
long to  the  lymphatic  veffels  of  the  other  organs. 

There  is  commonly  a  pretty  confiderable  gland  feen 
jufl  on  the  infide  of  the  edge  of  the  tendon  of  the  ex- 
ternal oblique  nmfcle,  called  Poupart's  ligament^  on  the 
outfide  of  the  iliac  artery  ;  and  there  are  others  near 
that  artery,  where  it  lies  upon  the  pfoas  mufcle.  There 
are  likewiic  commonly  one  or  two  near  the  internal  ihac 
artery  in  the  cavity  of  the  pelvis ;  and  there  is  a  confi- 
derable number  generally  .met  with  by  the  fides,  and 
upon  the  lumbar  vertebrae. 

Near  the  fpken,  liver,  kidneys,  and  renal  capfulse, 
there  are  alfo  lymphatic  glands  which  belong  to  the 
lymphatic  veffels  of  thefe  organs.  _  , 

.  There  are  likewife  lymphatic  glands  fometimes  ob- 
ferved  by  the  fides  of  'the  thoracic  dud,  particularly 

about 
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about  the  middle  of  the  thorax,  which  glands  belong 
principally  to  the  veffels  of  the  lungs. 

There  alfo  many  lymphatic  glands  (called  bronchial) 
near  the  root  of  the  lungs  :  theie  glands  are  placed  up-« 
on  the  lymphatic  veflelSjjufl  where  they  quit  the  lungs. 
But  no  lymphatic  glands  have  yet  been  obferved  in  the 
fubllance  of  the  lungs  ;  and  the  tubercles,  which  fome 
fufped;  to  be  obftrhfted  lymphatic  glands,  feem  to  have 
a  different  origin.  There  are  likewlfe  fome  glands  fcen 
on  the  lymphatic  veifels  which  lie  near  the  fubclaviaR 
veins  at  the  upper  part  of  the  thorax,  and  which  belong 
to  the  forepart  of  the  lungs. 

Befides  thefe  there  are  fome  lymphatic  glands  upon 
the  aorta  near  the  oefophagus,  and  there  are  alfo  others 
occafionally  met  with  in  the  intercoftal  fpaces,  and  there 
are  generally  two  or  three  contiguous  to  the  thoracic 
du6t  at  the  lower  part  of  the  neck  and  upper  part  of 
the  thorax,  near  the  termination  of  that  duft,  in  the 
angle  beween  the  left  jugular  and  the  left  fubclaviau 
vein. 

§  3.  Lymphatics  of  the  Head  and  Neck. 

By  the  fide  of  each  internal  jugular  vein  is  a  large 
lymphatic  velfel,  vi^hich  is  the  trunk  of  thofe  of  one  fide 
of  the  head  and  neck  ;  that  of  the  right  fide  is  fliown 
Tab.  XIV.  n°  2^8.  Smaller  lymphatics  are  feen  near 
the  branches  of  the  external  carotid  artery.  There 
are  alfo  lymphatic  glands  by  the  fides  of  the  parotid 
and  maxillary  glands,  by  the  fides  of  the  large  artery 
where  it  lies  upon  the  chin,  and  by  the  fide  of  the  oc- 
cipital artery  ;  and  Mr  Hewfon  faw  one  upon  the  root 
of  the  maftoid  procefs  of  the  os  temporis.  Thofe  glands, 
which  accompany  the  lower  part  of  the  artery  that  runs 
upon  the  face,  are  fometimes  fwelled  in  confequence 
of  abforption  from  the  lips  and  the  parts  adjacent,  and 
alfo  from  gum-boils  ;  and  thofe  which  accompany  the 
occipital  artery  are  frequently  enlarged  in  confequence 
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of  the  abforptloh  of  matter  from  womids  of  the  fcalp ; 
from  which  fafts  it  is  evident:  that  the  external  parts  of 
the  head  are  fupplied  with  lymphatic  veiTels.  In  qua- 
drupeds thofe  vcffels  may  be  dKlindly  feen,  particularly 
in  a  dog  or  an  afs,  by  palling  a  ligature  round  the  large 
blood-vtffels  of  their  necks  immediately  after  killing 
thofe  animals.  Mr  flewfon  made  fome  experiments  of 
this  kind  with  a  view  to  determine  whether  the  brain 
had  lymphatic  vefTtis  :  but  he  informs  us  he  was  never 
able  to  fee  any  on  that  organ ;  neither  v.'hen  he  tied  up 
the  lymphatics  on  the  necks  of  thofe  animals,  and 
thereby  flopped  the  courfe  of  the  lymph  ;  nor  when  he 
dilTedled  the  human  brain,  with  a  view  to  difco'ver  thofe- 
velfels,  although  he'particularly  fought  for  them  in  the 
plexus  choroides,  where  they  have  been  fufpefted  to  be 
feen,  and  near  the  glandula  pitnitaria. 

Bui  although  lymphatic  veffels  have  not  yet  been  de- 
monftrated  in  the  brain,  it  is  probable  from  analogy^ 
that  this  organ  is  not  deftitute  of  them. 

The  fmall  lymphatics  which  accompany  the  branches 
of  the  external  carotid  artery  unite  upon  the  neck,  and 
form  a  large  trunk,  which  accompanies  the  internal  ju- 
gular vein,  palTmg  through  fome  lymphatic  glands, 
near  the  termination  of  this  trunk  in  the  angle  between 
the  jugular  and  fubclavian  veins  ;  there  are  likewife 
fome  glands  on  the  outfide  of  this  angle,  which  feem  to 
belong  to  the  lymphatics  IVom  the  back  of  the  neck, 
and  ot  the  Ihoulder. 

The  giandula  thyroidea  has  many  lymphatic  veffels, 
which  can  fomctin/es  be  inflated  by  blowing  air  into  the 
cells  of  the  gland  :  thefe  Veffels  pafs  on  each  fide  of  the 
trachea,  one  part  going  into  the  angle  of  the  right  fub- 
claviari  and  jugular,  and  the  other  joining  the  thoracic 
du£t  upon  the  left  fide. 

In  Tab.  XIV.  which  exhibits  the  trunk  fo  prepared 
as  to  (how  the  lymphatics  and  the  thoracic  duft,  (0 
the  neck.    (2)  The  flioulder.    (3)  The  arm.  (4)  The 
Qut  end  of  the  clavicle.   (5)  The  extremity  of  the  firit 
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rib.   (6)  The  fubclavian  mufclc.  (7)  The  rib.  (8)  The 
trachea     (9)  The  aorta  afcendens.    (10)  The  fpine» 
(i  i)  Vena  azygos.  ( 12)  The  aorta  defcendens.  (13)  The 
ca^liac  artery.    (14)  The  fuprrior  inefenteric  artery. 
(15)  The  right  crus  diaphragmatis.    (16)  The  kidney. 
(17)  The  right  emulgent  artery.  ( i  H)  The  common  iliac 
artery.  (19)  The  divifion  of  the  common  iliac  into  the 
external  and  internal  iliac  arteries.  (20)  The  cavity  of 
the  pelvis.    (21)  The  fpine  of  the  Oo  ilium.    (22)  The 
groin.    (23)  A  lymphatic  gland  in  the  groin,  into 
which  lymphatic  veflels  from  the  lower  extremity  are 
feen  torenter.    (26)  The  pfoas  mufcle  with  lymphatic 
velTels  lying  upon  its  infide,    (27)  A  plexus  of  lym- 
phatics, which  having  pafled  over  the  brim  of  the  pel- 
vis at  (25),  having  entered  the  cavity  of  the  pelvis,  and 
received  the  lymphatic  veflels  belonging  to  the  vifcera 
contained  in  that  cavity,  next  afcends,  and  paffcs  be- 
hind the  iliac  artery  to  (29).  (29)  The  right  pfoas,  with 
.a  large  plexus  of  lymphatics   lying  on   its  infide. 
(50,  30,)  The  plexus  lying  on  each  fide  of  the  fpine. 
(31,  31,31)  Spaces  occupied  by  the  lymphatic  glands; 
which  are  not  here  reprefented,  not  having  been  injec- 
ted in  the  fubj  eft.    (32)  The  trunk  of  the  lafteals  ly- 
ing on  the  under  fide  of  the  fuperior  mefcnteric  artery. 

(33)  The  fame  dividing  into  two  branches;  one  of 
which  palTes  on  each  fide  of  the  aorta,  that  of  the 
right  fide  being  feen  to  enter  the  thoracic  dud  at  (34.) 

(34)  The  thoracic  duel  beginning  from  the  large  lym- 
phatics. (  3  8)  The  thoracic  dud  paiTmg  under  the  cur- 
vature of  the  aorta  to  get  to  the  left  fubclavian  vein. 

(39)  A  plexus  of  lymphatic  veflels  pafling  upon  the 
trachea  from  the  thyroid  gland  to  the  thoracic  dud. 

(40)  The  upper  part  of  the  thoracic  dud  lyii^^g  between 
the  left  carotid  and  the  left  jugular  vein,  and  pafling  be- 
hind that  veing' downwards  and  outwards  towards  the 
angle  between  the  left  jugular  and  the  left  fubclavian. 

(41)  The  extremity  of  the  thoracic-dud  entering  the 
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angle  between  the  left  jugular  and  the  left  fubclavian 
vein.  (46)  That  network  pafling  under  the  right  fub- 
clavian vein,  and  under  the  fubclavian  mufcle,  the  cla- 
vicle  being  removed. 

N,  B.  The  other  are  explained  in  the  courfe  of 
the  defcriptions. 

§  4.  Lymphatics  0/  the  Upper  Extremities.  ' 

Like  the  leg,  each  arm  has  two  fets  of  lymphatic 
yeffels.  One  fet,  which  lies  immediately  under  the 
integuments,  belongs  to  the  (kin  and  the  cellular  mem-  , 
brane,  connecting  it  to  the  mufcles ;  the  other  accom- 
panies the  large  arteries,  and  belongs  to  the  parts  deeper 
feated. 

The  fuperficial  fet  of  lymphatic  veilels  may  be  difco- 
vered  in  emaciated  dropfical  fubjefts,  by  a  careful  dif- 
feftion  on  the  fore  and  back  part  of  the  arm.  In 
Tab.  Xin.  fig.lii.  they  are  feen  running  on  the  back: 
part  of  the  fore  arm  at  (6,  6)  moft  of  them  pafling  on 
its  outfide,  and  twifting  to  the  fore  part,  near  the  head 
of  the  radius,  as  at  (7).  ,But  in  this  reprefentation, 
there  is  a  veflTel  which  paffes  towards  the  infide,  under 
the  inner  condyle  of  the  os  humeri  at  (8),  and  fends  a 
branch  amongft  the  mufcles;  which  branch  perforates 
the  interoffcous  ligament,  getting  between  the  radius 
and  ulna  to  the  forepart,  where  it  joins  a  deep-feated 
one  that  had  accompanied  the  radial  artery. 

In  this  figure,  which  exhbits  a  back- view  of  the  fore- 
arm and  hand,  (1)  Is  the  hand.  (2)  The  lower  extre- 
mity of  the  radius.  (3)  The  lower  extremity  of  the 
ulna.  (^)  The  mufcles  on  the  back  of  the  fore-arm 
turned  afide  to  exhibit  a  deep-feated  lymphatic  velTel, 
which  perforates  the  interolTeous  ligament  to  get  to  the 
forepart.  (5)  The  olecranon. — The  veiTels  have  been 
already  referred  to. 

In  Tab.  XIII.  fig.  iv.  the  lymphatic  veffels  are  feen 
on  the  fore  part  of  the  upper  extremity  j  thofe  fuperfi- 
cial 
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clal  branches  which  paffed  on  the  outfide  of  the  back 
of  the  fore-arm  appearing  now  on  the  forepart  at  (8); 
and  afcending  under  the  fldn  that  covers  the  fupinator 
longus  and  the  biceps,  they  enter  fome  glands  in  the 
axilla  at  (12,  12),  whilft  that  veffel  which  paHed  on 
the  infide  of  the  back  of  the  fore-arm  under  the  inter- 
nal condyle,  appears  on  the  fore  part  at  (9),  and  jufl 
above  the  condyle  enters  a  gland  (10),  and  then  palfes 
up  on  the  infidc  of  the 'arm,  communicating  with  a 
lymphatic  from  the  forepart  of  the  wrift,  and  paffing  to 
the  axillary  glands.  , 

A  fuperficial  lymphatic  is  feen  under  the  fkin,  on  the 
forepart  of  this  extremity  jufl  above  the  wriit ;  a  pipe 
was  introduced  at  (7),  and  the  velTel  thereby  injefted 
with  mercury.  Paffing  under  the  integuments  overall 
the  mufcles,  this  vefTel  joins  the  lymphatic  from  the 
back  part  of  the  fore-arm  at  (1  1),  and  there  forms  a 
plexus  which  palTcs  under  the  integuments,  on  the  in- 
fide of  the  arm,  to  the  axillary  glands  at  (1  2). 

Befides  tbefe  fuperficial  lymphatics  upon  the  upper 
extremity,  our  author  traced  a  deeper  feated  one  near 
the  radial  artery,  and  injefted  it  from  a  pipe  fixed  at 
(i;^).  This  velTel  accompanies  the  radial  artery,  and 
paiTes  (14)  firft  under  the  interoffeous,  and  then  under 
the  ulnar  artery,  which  in  this  fubjeft  runs  over  the  ' 
mufcles.  Near  the  part  where  it  pafles  under  the  in- 
teroffeous artery,  it  receives  the  branch  from^the  back 
of  the  fore-arm.  After  pafling  under  thefe  arteries,  this 
lymphatic  appears  on  the  infide  of  the  bracheal  artery 

('5)5  where  it  is  deep  feated.  Afcending  clofe  to 
that  artery,  and  near  the  middle  of  the  arm,  it  paifes 
through  the  two  glands  (16,  i6);  after  which  it  ap- 
pears confidcrably  enlarged,  goes  under  one  of  the  ar- 
terias  anaftomaticse  at  (t  7,  1  8),  and  then  afcends  to  the 
lymphatic  glands  in  the  axilla  ( 1  9,  1 9), 

In  the  above  figure,  which  exhibits  a  fore,  view  of  the 
upper  extremity,  (1)  is  the  fcapula,.(2)  the  clavicle, 
(3)  the  extremity  of  the  braphial  artery,  (4)  the  muf- 
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cles  lying  qn  the  infide  of  the  arm,  (5)  the  inner  con- 
dyle of  the  OS  humeri,  (6")  the  lower  extremity  of  the  I 
radius.    N.  B.  The  fubt'equent      denoting  theveffels 
have  been  explained  in  the  defcription. 

Thefe  veffels,  however,  as  they  here  appear,  altho* 
reprefented  from  an  uncommonly  fuccefsful  injection, 
-are  only  a  part  of  the  larger  lymphatic  veffels  of  tlic 
arm ;  as  there  are  probably  fome  accompanying  the 
nlnar  and  interofleous  arteries,  although  not  here  in- 
jedled.    They  fhould  moreover  be  confiderf,d  as  only 
trunks  of  the  lymphatics;  fmce  it  is  probable,  that 
every  (even  the  fmalleft)  part  of  this,  as  well  as  all  other 
parts  of  the  body,  has  one  of  thefe  veffels  adapted  to 
abforption.    That  this  is  the  cafe,  feems  to  be  proved 
by  the  experiments  made  with  the  variolous  matter  ;  for 
at  what  part  foevcr  of  the  arin  that  matter  is  inferted,the 
lymphatic  veffels  take  it  up  and  carry  it  into  the  body, 
as  can  be  traced  by  its  inflaming  the  conglobate  glands 
through  which  thefe  veffels  pafs. 

In  Tab.  XIV.  the  termination  of  all  thefe  lymphatic 
veffels  is  exhibited.  Two  of  the  trunks  of  thofe  of  the 
left  arm  are  feen  at  (42,  42).  They  pafs  under  the 
clavicle,  whofe  cut  end  is  feen  at  (4) ;  and  under  the 
fubclavian  vein.  Here,  having  joined,  they  form  the 
large  trunk  (43),  which  appears  jufl:  above  the  left  fub- 
clavian vein,  and  joins  the  extremity  of  the  thoracic 
du61  at  its  entrance  into  the  angle  between  that  vein  and 
the  jugular. 

The  thoracic  dud  is  not  only  joined  by  this  trunk  of 
the  lymphatics  of  the  left  arm,  but  alfo  by  the  lympha- 
tic veffels  of  the  left  fide  of  the  thyroide  gland,  and  by 
the  trunk  of  the  lymphatics  of  the  left  fide  of  the  head 
and  neck,  and  alfo  by  thofe  from  the  forepart  of  the  f 
lungs  of  the  fame  fide. 

the  lymphatic  veffels  of  the  right  fide  are  commonly 
feen  to  terminate  in  the  angle  between  thejugular  vein 
and  the  fubclavian.    When  feen  to  enter  the  fubcla- 
vian 
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vian  vein  at  any  other  part,  Mr  Hewfon  is  inclined  to 
conclude  it  as  only  an  accidental  variety. 

Thefe  lymphatic  veffcls  of  the  right  fide  form  four 
confiderable  trunks,  which  join  near  their  termination. 
Thefe  trunks  are,  1.  One  from  the  upper  extremity, 
which  appears  at  (47),  lying  above  the  clavicle  between, 
the  fubclavian  artery  and  vein  :  This  trunk  is  formeS 
by  the  lymphatic  (44),  which  comes  up  with  the  bra- 
chial artery,  and  the  plexus  (45),  which  likewife  be- 
longs to  the  arm,  and  pafles  under  the  fubclavian  vein. 
2.  The  trunk  of  the  lymphatic  veffels  of  the  right  fide 
of  the  head  and  neck,  which  palTes  down  on  the  outfide 
of  the  jugular  vein,  as  is  fliown  at  (48).  3,  A  lym- 
phatic from  the  thyroide  gland.  This  velTel  is  feen  at 
(49),  palTmg  under  the  right  jugular  vein  to  get  to  the 
others.  4.  A  trunk  from  the  fore  part  of  the  lungs  of 
the  right  fide:  This  trunk  is  diftindtly  traced  under  the 
fubclavian  vein  to  its  termination,  in  common  with  the 
others,  at  the  union  of  the^  jugular  and  fubclavian 
veins. 


A 

/ 

SYSTEM  OF  ANATOMY. 


PART  VIII. 
Of  THE  HUMAN  NERVES. 

By  the  late  Dr  ALEX.  MONRO, 
With  CORRECTIONS. 


CHAP.  I. 
Of  the  Nerves  in  General. 

I.  fT^HE  numerous  turns  which  the  carotid  andver- 
J_  tebral  arteries  make  before  they  pafs  thro'  the 
dura  mater,  thefe  arteries  having  neither  fwelling  mufcles 
nor  prelTure  of  the  atmofpiiere  to  aflift  the  courfe  of 
the  blood  in  them  after  they  enter  the  flcuU,  and  their 
divifion  into  innumerable  communicating  branches  in 
the  pia  mater,  and  its  procefles,  fhow,  that  the  liquors 
muft  move  more  flowly  and  equally  in  them  than  in 
moft  other  parts  of  the  body. 

2.  By  the  afTiftance  of  injections  and  microfcopes,  the 
very  minute  branches  of  thefe  velTels  are  difcovered  to 
go  from  the  pia  mater,  into  the  cortex,  cineritious,  or 
afliy-coloured  part  of  the  cerebrum,  cerebellum,  and 
fpinal  marrow;  whereas  we  can  only  fee  longitudinal 
vefl'els,  without  numerous  ramifications  or  reticular 
plexufes,  in  the  white  medullary  fubftance  of  thefe  parts. 

3.  The  continuity  of  the  cortex  with  the  medulla  of 

the 
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the  encephalon  and  fpinal  marrow  is  obfervable  with  the 
naked  eye,  and  is  more  diftinftly  feen  with  the  aflilt- 
ance  of  a  microfcope. 

4.  In  differing  the  brain  and  cerebellum,  we  fee  the 
fmall  beginnings  of  the  medulla  proceeding  from  the 
cortex,  and  can  trace  its  gi-adual  increafe  by  the  ad- 
dition of  more  fuch  white  fubflance  coming  from  the 
cortex. 

5.  Both  thefe  fubftances  are  very  fucculent ;  for  being 
expofed  to  the  air  to  dry,  they  lofe  more  of  their  weight 
than  moft  other  parts  of  the  body  do, 

6.  In  feveral  places  we  can  obferve  the  medulla  to  be 
compofed  of  fibres  laid  at  each  others  fides. 

7.  The  medullary  fubjftance  is  employed  in  forming  the 
white  fibrous  cords,  which  have  now  the  nd.me  oi  jierves 
appropriated  to  them.  Within  the  Ikull  we  fee  the 
nerves  to  be  the  medullary  fubftance  continued ;  and 
the  fpinal  marrow  is  all  employed  in  forming  nerves. 

8.  The  common  cpinion  concerning  the  rife  of  the 
nerves,  founded  on  a  fuperficial  infpeftion  of  thofe 
parts,  is,  that  the  nerves  are  propagated  from  that  fide 
of  the  encephalon,  at  which  they  go  out  of  the  fkuU. 
But  it  having  been  remarked,' after  a  more  firift  in- 
quiry, and  preparing  the  parts  by  maceration  in  water, 
that  the  medullary  fibres  deculTate  or  crofs  each  other 
in  fome  parts  of  the  medulla ;  as  for  example,  at  the 
corpus  annulare,  and  beginning  of  the  fpinal  marrow  : 
and  practical  obfervators  having  related  feveral  examples 
of  people  whofe  brain  was  hurt  on  one  fide,  while  the 
morbid  fymptom,  palfy,  appeared  on  the  other  fide  of 
the  body,  of  which  I  have  feen  fome  inftances ;  and  ex- 
periments made  on  brutes  having  confirmed  thefe  obfer- 
vations,  it  has  been  thought,  that  the  nerves  had  their 
rife  from  that  fide  of  the  encephalon,  which  is  oppofite 
to  their  egrefs  from  the  fkull.  It  may,  however,  ftill 
be  faid,  that  this  laft  opinion  is  not  fully  demonftrated, 
becaufe  a  deculfation  in  fome  parts  is  not  a  pro6f  that 
it  obtains  univerfally  j  and  if  there  are  examples  of  pal- 
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fy  of  the  fide  oppofite  to  where  the  lefion  of  the  brain 
was,  there  are  alfo  others,  where  the  injury  done  to  the 
brain  and  the  palfy  were  both  on  the  fame  fide. 

9.  The  nerves  are  compofed  of  a  great  many  threads 
lying  parallel'  to  each  other,  or  nearly  fo,  at  their  exit 
from  the  medulla. 

This  fibrous  texture  is  evident  at  the  origin  of  mod 
of  the  nerves  within  the  fkull ;  and  in  the  cauda  equina 
of  the  fpinal  marrow,  we  can  divide  them  into  fuch 
fmall  threads,  that  a  very  good  eye  can  fcarce  perceive 
them  ;  but  thefe  threads,  when  looked  at  with  a  mi- 
crofcope,  appear  each  to  be  compofed  of  a  great  num- 
ber of  fmaller  threads. 

10.  How  fmall  one  of  thefe  fibrils  of  the  nerves  is,  we 
know  not ;  but  when  we  confider  that  every,  even  the 
moft  minute  part  of  the  body  is  fenfible,  and  that  this 
muft  depend  on  the  nerves  (which,  all  conjoined,  would 
not  make  a  cord  of  an  inch  diameter)  being  divided  in- 
to branches  or  filaments  to  be  difperfed  through  all 
thefe  minute  parts,  we  mufl;  be  convinced,  that  the 
nervous  fibrils  are  very  fmall.  From  the  examination 
of  the  minimum  vifible,  it  is  demonftrated,  that  each 
fibre  in  the  retina  of  the  eye,  or  expanded  optic  nerve, 
cannot  exceed  the  fize  of  the  32,400  part  of  a  hair. 

1 1 .  The  medullary  fubftance,  of  which  the  nervous 
fibrils  are  compofed,  is  very  tender,  and  would  not  be 
able  to  refill  forces  as  the  nerves  are  expofed  to  within 
the  bones,  nor  even  the  common  force  of  the  circula- 
ting fluids,  were  not  the  pia  mater  and  tunica  arach- 
noides  continued  upon  them  ;  the  former  giving  them 
firmnefs  and.  firength,  and  the  latter  furnifhing  a^  cel- 
lular coat  to  connect  the  threads  of  the  nerves,  to  let 
them  lie  foft  and  moift,  and  to  fupport  the  velfels  which 
go  with  them. 

It  is  this  cellular  fubftance  that  is  dlRended  when  air 
is  forced  through  a  blow-pipe  thruft  into  a  nerve,  and 
that  makes  a  nerve  appear  all  fpongy,  after  being  di- 
Itended  with  air  till  it  dries  j  the  proper  nervous  fibrils 
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fhrivcUing  fo  in  drying,  that  they  fcarce  can  be  obfer- 
ved. 

12.  Thefe  coats  (§  1 1.)  would  not  make  the  nerves 
ftrong  enough  to  bear  the  ftretching  and  preffure  they 
are  expofed  to  in  their  courfe  to  the  different  parts  of  - 
the  body ;  and  therefore,  where  the  nerves  go  out  at 
the  holes  in  the  cranium  and  fpine,  the  dura  mater  is 
generally  wrapped  clofely  round  them,  to  collect  their 
difgregated  fibres  into  tight  firm  cords ;  and  that  the 
tenfion  which  they  may  happen  to  be  expofed  to  may 
not  injure  them  before  they  have  got  this  additional 
coat,  it  is  firmly  fixed  to  the  fides  of  the  holes  in  the 
bones  through  which  they  pafs. 

13.  The  nervous  cords,  thus  compofed  of  nervous  fi- 
brils, cellular  coat,  piaand  dura  mater,  have  fuch  nume- 
rous blood-veffels,  that  after  their  arteries  only  are  in- 
jefted,  the  whole  cord  is  tinged  of  the  colour  of  the 
injected  hquor  ;  and  if  the  injedlion  is  puftied  violently, 
the  cellular  fubftance  of  the  nerves  is  at  lafl;  diftended 
with  it. 

14.  A  nervous  cord,  fuch  as  has  been  juft  now  defcri- 
bed,  has  very  little  elafticity,  compared  with  feveral 
other  parts  of  the  body.  When  cut  out  of  the  body, 
it  does  not  become  obfervably  ftiorter,  while  the  blood- 
veffels  contraO:  three-eights  of  their  length. 

15.  Nerves  are  generally  lodged  in  a  cellular  or  fatty 
fubftance,  and  have  their  courfe  in  the  interftices  of 
mufcles  and  other  aftive  organs,  where  they  are  guard- 
ed from  preffure  ;  but  in  feveral  parts  they  are  fo  pla- 
ced, as  if  it  was  intended  that  they  (hould  there  fuffer 
the  vibrating  force  of  arteries,  or  the  preffure  of  the 
^ontraiEling  fibres  of  mufcles. 

1 6.  The  larger  cords  of  the  nerves  divide  intobranches 
as  they  go  off  to  the  different  parts  ;  the  branches  be- 
ing fmaller  than  the  trunk  from  which  they  come,  and 
making  generally  an  acute  angle  where  they  fcparate. 

17.  In  feveral  places,  different  nerves  unite  into  one 

cord, 
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cord,  which  is  commonly  larger  than  any  of  the  nerves 
which  form  it. 

1 8.  Several  nerves,  particularly  thofe  which  are  diftri- 
buted  to  the  bowels,  after  fuch  union,  fuddenly  form  a 
hard  knot  confiderably  larger  than  all  the  nerves  of 
which  it  is  made.  Thefe  knots  were  called  corpora 
olivaria^  and  are  now  generally  Vi2scxt^  ganglions. 

1 9.  The  ganglions  have  thicker  coats,  more  numerous, 
and  larger  blood- veffels,  than  the  nerves;  fo  that  they 
appear  more  red  and  mufcular.  On  differing  the  gan- 
glions, fibres  are  feen  running  longitudinally  in  their 
axes,  and  other  fibres  are  derived  from  their  fides  in 
an  oblique  diredtion  to  the  longitudinal  ones. 

20.  Commonly  numerous  fmall  nerves,  which  con- 
junclly  are  not  equal  to  the  fize  of  the  ganglion,  are 
fent  out  from  it,  but  with  a  ftrufture  no  way  different 
from  that  of  other  nerves. 

2 1 .  Thenerves  fent  to  the  organs  of  thefenfes,lofe  there 
their  firm  coats,  and  terminate  in  a  pulpy  fubftance- 
The  optic  nerves  are  expanded  into  the  foft  tender 
webs,  the  retinas.  The  auditory  nerve  has  fcarce  the 
confidence  of  mucus  in  the  veftibulum,  cochlea,  and 
femi-circular  canals  of  each  ear.  The  papillae  of  the 
nofe,  tongue,  and  fkin,  are  very  foft. 

2  2 .  The  nerves  of  mufcles  can  likewife  be  traced  till 
they  feem  to  lofe  their  co^ts  by  becoming  very  foft  j  from 
which,  and  what  we  obferved  of  the  fenfatory  nerves 
(§  2  I.),  there  is  reafon  to  conclude,  that  the  mufcular 
nerves  are  alfo  pulpy  at  their  terminations,  which  we 
cannot  indeed  profecute  by  dilTeftion. 

23.  It  would  feem  necefTary  that  the  extremities  of  the 
nerves  fliould  continue  in  this  foft  flexible  (tate,  in  or- 
der to  perform  their  funftions  right :  for,  in  proportion 
as  parts  become  rigid  and  firm  by  age,  or  any  other 
caufe,  they  lofe  of  their  fenfibility,  and  the  motions  are 
more  difficultly  performed. 

24.  Tho'  the  fibres  in  a  nervous  coat  are  firmly  con- 
nei^ed,  and  frequently  different  nerves  join  into  one 
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trunk,  or  Into  the  fame  ganglion  ;  yet  the  fenfatlon  o£ 
each  part  of  the  body  is.fo  very  diftinft,  and  we  have  fo 
much  the  pouter  of  moving  the  mufcles  feparateiy,  that 
if  the  nerves  are  principal  agents  into  thefe  two  func- 
tions, which  I  fhall  endeavour  to  prove  they  are,  we 
have  reafon  to  believe  that  there  is  no  union,  confufion, 
or  immediate  communication  of  the  proper  nervous  fi- 
brils, but  that  each  fibre  remains  diftinft  from  its  origin 
to  its  termination. 

25.  Changes  produced  any  way  upon  the  coats  of 
the  nerves,  cannot,  however,  mifs  to  affeft  the  nervous 
fibrils.  The  cellular  fubflance  may  be  too  full  of  li- 
quor, or  may  not  fupply  enough  ;  the  liquor  may  not 
be  of  a  due  confiflence,  or  it  may  be  preternaturally 
obflru£led  and  collected.  The  pia  or  dura  mater  may 
be  too  tenfe,  or  too  lax ;  their  vefTels  may  be  obflruc- 
ted  ;  their  proper  nerves  may  be  violently  irritated,  or 
lofe  their  power  of  ading;  and  a  great  many  other  fuch 
changes  may  happen,  which  will  not  only  occafion  dif- 
orders  in  particular  nerves,  but  may  be  a  caufe  of  the 
fympathy  fo  frequently  obferved  among  the  nerves ; 
which  is  fo  neceifary  to  be  attentively  regarded  in  a 
great  many  difeafes,  in  order  to  difcover  their  true  ftate 
and  nature,  that,  without  this  knowledge,  very  dange- 
rous miftakes  in  the  practice  of  phyfic  and  furgery  may 
be  committed. 

26.  Many  experiments  and  obfervatlons  concur  in 
proving,  that  when  nerves  are  conipreffed,  cut,  or  any 
other  way  deflroyed,  the  parts  ferved  by  fuch  nerves, 
farther  from  the  head  or  fpine  than  where  the  injuring 
caufe  has  been  applied,  have  their  fenfatlons,  motions, 
and  nourifliment  weakened  or  lofl ;  while  no  fuch  ef- 
feds  are  feen  in  the  parts  nearer  to  the  origin  of  thofe 
nerves:  and  in  fuch  experiments  where  the  caufe  im- 
peding the  nerve;>  to  exert  themfelves  could  be  remo- 
ved, and  the  flruaure  of  the  nerves  not  injured,  as 
for  example  when  a  ligature  made  upon  a  nerve  and 
flopping  its  influence  has  been  taken  away,  the  motion 


€hap.I. 


OF  THE  NERVES. 


nnd  fenfation  of  the  parts  foon  were  reflored.  From 
which  it  would  appear,  that  the  nerves  are  principal 
inflruments  in  our  fenfations,  motions,  and  nourifli- 
ment ;  and  that  this  influence  of  the  nerves  is  not  in- 
herent in  them,  unlefs  the  communication  between 
•thefe  cords  and  their  origin  is  preferved. 

This  conclufion  is  jufl,  notwithflanding  that  fome- 
times,  upon  cutting  a  herve,  the  effedts  above-mention- 
ed have  been  felt  for  a  fliort  time,  but  afterwards  the 
perfon  was  fenfible  of  no  numbnefs  or  immobility  :  for 
wherever  this  is  faid  to  have  happened,  the  cut  nerve 
was  only  one  of  feveral  which  were  fent  to  the  mem- 
ber ;  the  want  of  whofe  influence  was  felt  no  longer*, 
than  till  the  habit  was  acquired  of  performing  the  func- 
tions eafily  by  the  other  nerves. 

Nor  is  it  of  greater  weight  as  an  objeftion,  that 
fometimes  when  a  ligature  is  drawn  very  hard  upon  a 
nerve,  and  then  is  taken  away,  the  nerve  never  again 
.recovers  its  influence  upon  the  parts  it  is  diftributed  to 
•beyond  the  ligature,  but  is  of  as  little  eiTedl  as  if  it  had 
been  cut  through  ;  which  is  to  fay,  that  its  texture  has 
be-en  altered  beyond  recovery.  The  fame  thing  is  to  be 
feen  by  tying  a  thread  tight^  round  a  tender  twig  of  any 
vegetable  ;  it  decays. 

27.  Experiments  and  obfervations  fliow,  too,  that 
when  parts  of  the  encephalon  ,or  fpinal  marrow  have 
been  irritated,  compreflTed,  or  defl:royed,  the  parts  of 
,the  body,  whofe  nerves  had  their  origin  from  fuch  af- 
fefted  parts  of  the  encephalon  or  fpinal  marrow,  be- 
came convulfed,  paralytic,  infenfible,  or  wafl:ed  ;  and 
in  fuch  cafes  where  the  injuring  caufe  could  be  removed 
•from  the  origin  of  the  nerves,  the  morbid  fymptoms 
obferved  in  the  parts  to  which  thefe  nerves  were  diflri- 
buted,  went  ofl'upon  the  removal  of  that  caufe.  From 
which  it  is  thought  reafonable  to  conclude,  that  the 
nerves  mull  not  only  have  a  communication  with  tlieir 
origin,  but  that  the  influence  they  have  upon  the  parts 
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they  are  diflrlbuted  to  depends  on  the  influence  which 
they  derive  from  the  medulla  encephali  and  fpinalis. 

28.  The'  the  fpinal  marrow  has  its  own  vefTels  and  ci- 
neritious  fubftance,  which  affifts  to  form  its  medulla  - 
yet  a  very  larp;e  Ihare  of  the  medullary  fubftance  within 
the  fpine  is  derived  from  the  encephalon,  whofe  me- 
dulla oblongata  defcends  from  the  head  ;  and  the  influ- 
ence ot  the  fpinal  marrow  on  its  nerves  depends  in  a 
great  meafure  on  this  medulla  oblongata  of- the  head. 
Hence  an  injury  done  to  any  part  of  the  fpinal  marrow, 
immediately  affe6ls  all  the  parts  whofe  nerves  have  their 
origin  below  where  the  injuring  caufe  is  applied.  A 
Inxation  of  a  vertebra  in  the  loins  makes  the  lower  ex- 
tremities foon  paralytic  ;  a  tranfverfe  feftion  of  the  me- 
dulla at  the  firft  vertebra  of  the  neck,  foon  puts  an  end 
to  life. 

29.  If  fuch  caufes  produce  Gonftantly  fuch  effeOs 
(§26,  27,  28.)  in  us  and  other  creatures  living  in  near- 
ly the  fame  circumftances  as  we  do,  the  conclufions 
already  made  mu'it  be  good,  notwithftanding  ex- 
amples of  children  and  other  creatures  being  born 
without  brains  or  fpinal  n5arrow ;  or  notwithftanding 
that  the  brains  of  adult  creatures  can  be  much  changed 
in  their  texture  by  difeafes ;  and  that  tortoifes,and  fome 
other  animals,  continue  to  move  a  eonfiderable  time 
after  their  heads  are  cut  off".  We  may  be  ignorant  of 
the  particular  circumftances  reqnifite  or  neccflary  to  the 
being  or  well-being  of  this  or  that  particular  creature; 
and  we  may  be  unable  to  account  for  a  great  many 
phenomena  :  but  we  muft  believe  our  eyes  in  the  exa- 
mination of  fafts  ;  and  if  we  fee  conftantly  fuch  confe-^ 
quences  from  fuch  adions,  we  cannot  but  conclude  the 
one  to  be  the  caufe  and  the  other  the  effeft.  It  would- 
be  as  unjuft  to  deny  the  concluftons  made  in  the  three 
preceding  articles,  becaufe  of  the  feemingly  preterna- 
tural phenomena  mentioned  at  the  beginning  of  this, 
as  it  would  be  to  deny  the  neceflity  of  the  circulation 
of  the  blood  in  us  and  mofl;  quadrupeds,  becaufe  a 
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frog  can  jump  about,  or  a  tortoife  can  walk  long  aftet 
all  the  bowels  of  its  thorax  and  abdomen  are  taken 
out,  or  becaufe  the  different  parts  of  a  worm  crawl  af- 
ter it  has  been  cut  into  a  great  many  pieces.  It  is  there- 
fore ahnoft  univerfally  allowed,  that  the  nerves  are 
principal  inflruments  in  our  fenfations,  motion,  and 
nouri{hment ;  and  that  the  influence  which  they  have 
is  communicated  from  their  origin,  the  encephalon  and 
medulla  fpinalis.  But  authors  are  far  from  agree- 
ing about  the  manner  in  which  this  influence  is  com- 
municated, or  in  what  way  nerves  aft  to  produce  thefe 
effeds. . 

30.  Some  alledge,  that  the  nervous  fibres  are  all  folid 
cords  afting  by  elafticity  or  vibration  ;  others  maintain, 
that  thofe  fibres  ire  fmall  pipes  conveying  liquors,  by 
•  means  of  which  their  effc6ls  are  produced. 

3 1  .The  grntIemen,\vho  think  the  nervous  fibres  folid, 
raiie  feveral  objeftions  to  the  other  doftrine  ;  which  I 
fliall  confider  afterwards  ;  and  endeavour  to  ftiow  the 
fitnels  of  their  own  dodrine  to  account  for  the  effects 
commonly  obferved  to  be  produced  by  the  nerves. 

The  objects  of  the  fenfes  plainly  (fay  they)  make  im- 
pulfes  on  the  nerves  of  the  pfoper  organs,  which  muft 
(hake  the  nervous  fibrils :  and  this  vibration  muft  be 
propagated  along  the  whole  cord  to  its  other  extremity 
■or  origin,  as  happens  in  other  tenfe  firings  ;  and  thefe 
vibrations  being  differently  modified,  according  to  the 
difference  of  the  objeft,  and  .its  different  application, 
produce  the  different  ideas  we  have  of  objeds. 

32.  To  this  ac(iount  of  fenfation,  it  is  objefted,  firft. 
That  nerves  are  unfit  for  vibrations,  becaufe  their  ex- 
tremities, where  objefts  are  applied  to  them,  are  quite 
foft  and  pappy  (§  21.),  and  therefote  not  fufceptible  of 
the  vibrations  fuppofed  ;  and  if  there  could  be  any 
little  tremor  made  here  by  the  impulfe  of  objefts,  it 
could  not  be  continued  along  the  nervous  cord,  be- 
caufe the  cellular  fubftance  by  which  each  particular 
fibre  is  connedled  to  the  neighbouring  ones  (§  ii.), 
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and  the  fatty  fubflance  in  which  the  nervous  cord  is 
immerfed  (§  15.),  would  foon  ftille  any  fuch  vibratory 
motion. 

A  fecond  objeclion  to  this  doctrine  is,  That  fuppo- 
fing  the  nerves  capable  of  vibrations  by  the  impreflions 
oi  objects,  thefe  vibrations  would  not  anfwer  the  de- 
fign.^  For  if  what  we  know  of  other  vibrating  firings, 
to  wit,  that  their  tone  remains  the  fame,  unlefs  their 
texture,  length,  or  tenfion  is  altered,  antl  that  diffe- 
rent fubflances  ftriking  them  do  no  more  than  make 
the  found  higher  or  lower;  if  thefe  properties  are  to  be 
applied  to  nerves,  then  it  will  follow,  that  the  fame 
nerve  would  conftantly  convey  the  fame  idea,  with  no 
other  variety  than  of  its  being  weaker  and  flronger, 
whatever  different  objeds  were  applied  to  it ;  unlefs 
we  fuppofed  the  nerve  changed  in  its  texture,  length,, 
or  tenfion,  each  time  a  diilerent  objedt  is  applied  ; 
which,  it  is  prefumed,  nobody  will  undertake  to  prove 
does  happen. 

Nay,  3dly,  If  ever  fuch  a  variety  of  vibrations  could-  ' 
be  niade,  our  fenfat?ons  would  notvvithftanding  be  con- 
fufed  and  indiflincl ;  becaufe  the  tremulous  nervous 
fihre  being  firmly  connefted  and  contiguous  to  feveral 
olher  fibres  of  the  fame  cord,  would  neceffariiy  fhake 
them  too,  by  which  we  fliould  have  the  notion  of  the 
objeft  as  applied  at  all  the  different  parts  where  the  ex- 
tremities of  thefe  fibres  terminate. 

c>^.  In  whatever  way  the  favourers  of  the  dodtrine 
of  iolid  nerves  pleafe  to  apply  the  elafticity  of  nerves  to- 
the  contrattion  of  mufcks,  their  adverfaries  infift  that 
nerves  are  too  weak  to  refifl  fuch  weights  as  the  muf- 
'  4es  fufiain    they  would  furely  break,  efpecially  as  they  - 
are  in  a  great  m'eafure,if  not  wholely,  deprived  of  their 
firong  cc^^ats  before  they  come  to  the  part  of  the  mufcle 
they  are  immediately  to  acl  upon  (§  22.)— The  nerves:^ 
being  found  to  have  little  or  no  elafticity  to  fhorteni' 
theniielves  (§  14.)  fliows  them  altogether  unfit  for  fuch. 

an  ofiice  as  this  of  contrading  mufcles  in  the  way  pro- 
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pofed  of  their  afting  by  elafticity  ;  and  when  a  nerve  is 
viewed  with  a  microfcope  while  the  muicles  it  fcrves 
are  in  adlon,  no  contraSion  or  motion  is  obferved  in 

it.  Nay,  if  they  were  claRic,  they  would  equally 

exert  their  power  of  contrafting  mufcles  nearer  to  their 
origin  as  well  as  farther  from  it,  when  they  were  put 
into  contraftion  or  vibration,  by  irritation  of  any  part 
of  them.    The  former,  however,  does  not  happen. 

34.  As  a  further  objeftion  againll  either  motion  or 
feniation  being  owing  to  the  elafticity  of  the  nerves,  it  is 
faid,  that  if  this  dodrine  was  true,  the  fenfations  would 
be  more  acute,  and  the  contractions  of  mufcles  would 
be  greater  and  ftronger,  when  the  parts  become  fi'-mer 
and  more  rigid  by  age  ;  for  then  their  elafticity  is  in- 
creafed  :  Whereas,  on  the  contrary,  it  appears  .(§  2  3 ,) 
that  then  the  fenfations  are  blunted,  and  mufcular  con- 
tra6tion  becomes  lefs  and  weaker. 

35.  If  the  nerves  were  granted  to  be  elaftic,  and  to 
communicate  a  fpringy  force  to  all  the  parts  they  are 
diftributed  to,  they  might  appear  neceffary  in  this  view 
to  aflifl  the  application  of  the  nutritious  particles  of  the 
fluids  to  the  fides  of  the  veflfels  which  thefe  particles 
were  to  repair  ;  and  fo  far  might  well  enough  account 
for  the  ihare  which  nerves  are  thought  to  have  in  nu- 
trition: But  if  we  cannot  make  ufe  of  elafticity  in  the 
other  two  functions,  fenfation  and  motion,  we  muft 
alfo  endeavour  to  find  out  fome  other  way  for  the 
nerves  to  ad  in  nutrition ;  which  will  be  done  after- 
wards. 

36.  Having  thus  flated  the  reafons  for  and  againfl 
tlie  nerves  acting  as  folid  ftrings,  let  us  likewife  relate 
the  arguments  for  nerves  being  pipes,  and  the  objec- 
tions to  this  doftrine. 

A  great  argument  of  thofe  who  think  the  nerves  to 
be  tubes  conveying  liquors,  is  the  ft'rong. analogy  of  the 
brain  and  nerves  to  other  glands  of  the  body  and  their 
excretories,  where  a  manifefl  fecreiion  6f  liquor  is 
made  in  the  glands,  to  be  conveyed  by  the  excretories 

the  proper  places  in  which  it  ought  to  be  depofiied: 
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they  think  that  the  vafcular  texture  of  the  cortex  of  the 
encephalon  and  fpinal  marrow  (§  2.)  the  continuation  of 
the  cortex  in  forming  the  medullary  fubllance  (3,^.)  the 
fibrous  texture  (§  5.)  and  fucculent  (late  of  this  medulla 
(§  6.)  and  its  being  wholly  employed  to  form  the  nerves 
(§7.)  where  the  fibrous  texture  is  evident  (§9.);  allthefe 
things,  fay  they,  confpire  to  (how  fuch  a  ftrong  analogy 
between  thefe  parts  and  the  other  glands  of  the  body, 
as  carries  a  conviftion  that  there  is  a  liquor  fecreted 
in  the  encephalon  and  fpinal  marrow,  to  be  fent  out  by 
the  nerves  to  the  different  parts  of  the  body. 

37.  The  following  objeftions  are  raifcd  to  this  argu- 
ment  in  favour  of  liquor  conveyed  in  the  nerves  from 
the  analogy  of  the  glands,  ij'?.  Other  glands,  it  is  faid, 
have  their  excretories  colleded  into  a  few  large  pipes, 
and  not  continued  in  fuch  a  great  number  of  feparate 
pipes,  as  far  as  the  places  where  the  liquors  are  depofi- 
ted;  which  lafl  mult  be  the  cafe,  if  the  nerves  are  the 
excretories  of  the  glandular  brain,  idly.  We  fee  the 
cavities,  and  can  examine  the  liquors  in  the  excretories 
of  other  glands  much  fmaller  than  the  brain ;  which 
cannot  be  done  in  the  nerves.  gt/Zy,  If  the  nerves  were 
pipes,  they  would  be  fo  fmall,  that  the  attraction  of  the 
liquors  to  their  fides  would  prevent  that  celerity  in  the 
motion  of  the  liquors,  which  is  requifite  to  fenfations 
and  motions,  ^tbly.  If  the  nerves  were  pipes,  they 
v/ould  be  cylindrical  ones,  and  confequently  not  fubje£l 
to  difeafes;  or  at  Icafl:  we  could  have  no  comprehenfion 
of  the  difeafes  in  them. 

5  8.  The  anfwer  to  the  1  y?  of  thefe  objeaions  is.  That 
there  are  other  glands  where  there  is  a  manifeR  fecre» 
tion,  and  in  which  the  difpofirion  of  the  excretories  is 
in  much  the  fame  way  as  in  the  encephalon:  the  kid- 
jieys,  for  example,  have  a  reticulated  cortex  of  vcflels, 
from  which  the  Euftachian  or  Beliinian  medulla,^  con- 
fining of  longitudinal  fibres  and  a  fcv/  blood-veflels  in 
the  fame  direftion,  proceeds;  and  this  medulla  is  col- 
iea:ed  into  ten,  twelvej  or  more  papillaSj  each  of  which 
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is  formed  of  numerous  fmall  feparate  pipes,  which  fing- 
ly  difcharge  the  urine  into  the  large  membranous  tubesj 
and  thefe  united  form  the  pelvis.  Upon  comparing  this 
texture  of  the  kidneys  with  that  of  the  encephalon  (§  2, 
3,  4,  5,  6,  7,  9.)  the  analogy  will  be  found  very  llrong. 

39.  In  anfwer  to  the  2cl  objcftion,  in  §  57.  it  is 
granted,  that  microfcopes,  injcclions,  and  all  the  other 
arts  hitherto  employed,  have  not  fhown  the  .cavities  of 
the  nervous  fibrils,  or  the  liquors  contained  in  them ; 
and  from  what  was  faid  (§  10.)  of  the  hnallnefs  of  the 
nervous  fibrils,  it  is  not  to  be  expected  that  ever  they 
Ihould  be  feen.  But  fo  long  as  fuch  a  number  of  little 
animals  can  every  hour  be  brought  to  the  objedtors,  in 
which  they  can  as  little  demonftrate  the  vefiels  or  con- 
tained fluids,  it  will  not  be  allowed  to  be  conclufive 
reafoning,  that  becaufe  ocular  demonflration  cannot  be 
given  of  either  the  tubes  or  their  contents,  therefore 
they  do  not  exift.  For  if  we  have  any  notion  of  an  ani- 
mal, it  is  its  being  an  hydraulic  machine,  which  has  li- 
quors moving  in  it  as  long  as  it  has  life.  If  therefore 
fuch  little  animals  have  veffels  and  liquors  which  we  can- 
not fee,  why  may  not  fome  of  the  velTels  and  liquors  of 
the  human  body  be  alfo  invifible  to  us? 

To  avoid  this  anfwer  to  the  objedion,  it  is  further  ur- 
ged, That  though  we  might  not  fee  the  nervous  tubes 
or  the  liquors  they  contain  as  they  naturally  flow;  yet 
if  fuch  liquors  really  exift,  they  ought  to  difcover  them- 
felves,  either  by  a  nerve's  fwelling  when  it  is  firmly  tied ; 
or  that,  however  fubtle  their  fluids  are,  they  might  be 
colledlcd  in  fome  drops,  at  leafl:,  when  the  cut  end  of  a 
nerve  of  a  living  animal  is  kept  fome  time  in  the  ex- 
haufted  receiver  of  an  air-pump.  It  is  affirmed,  that 
neither  did  the  tied  nerve  fwell  between  the  brain  and 
ligature,  nor  was  there  any  hquor  collcdted  in  the  re- 
ceiver of  the  air-pump;  from  which  it  is  concluded,  that 
there  is  no  liquor  in  the  nerves. 

Some,  who  fay  they  have  tried  thcfe  experiments, 
affirm,  that  in  young  animals  the  nerve  does  fwell 

L 1 ^  above 


528  OF  THE  NERVES.         Part  VIII. 

above  the  ligature,  and  tbat'a  liquor  does  drill  out  up. 

on  cutting  a  nerve.  Whether  fwelling  or  liquor  is 

feen  or  is  not  feen  in  thefe  experiments,  no  conclufion 
for  or  againft  a  nervous  fluid  can  be  made  from  them- 
for  the  fwelling  of  the  nerve  after  it  is  tied,  or  the  elBux 
of  liquors  from  its  extremity,  \vil I  never  prove  either 
to  be  the  elfedl  of  the  fluid  in  the  proper  nervous -fibrih 
fo  long  as  they  might  be  occafioned  by  the  liquors  in 
the  larger  veflcls  of  the  cellular  fubftance  of  the  nerves; 
and  if  thefe  fame  vefTels  of  the  coats  of  the  nerves  do 
not  difcover  their  liquors  by  thefe  experiments,  it  is  far 
lefs  to  be  expedled  that  the  much  more  fubtle  nerves 
will  difcover  theirs. 

40.  The  -^d  objection  to  the  doctrine  of  the  brain 
being  a  gland,  and  the  nerves  its  excretories,  fuppofes 
a  more  rapid  motion  neceffary  in  the  fluid  of  the  nerves 
than  vi'hat  moft  of  the  defenders  of  the  nervous  fluid 
will  now  allow ;  and  is  afterwards  to  be  confidered  par- 
ticularly in  a  more  proper  place. 

41 .  The  ^th  objection  being.  That  if  nerves  are  ex- 
cretories of  a  gland,  they  mull  be  cylindrical  pipes,  in 
which  no  obftruftions  or  difeafes  would  happen ;  but 
fmce  we  daily  fee  difeafes  in  the  nerves,  they  muft  there- 
fore not  be  luch  excretories.  The  anfwer  is,  That  dif- 
eafes happen  often  in  the  excretories  of  other  glands, 
as  of  the  liver,  kidneys,  &c.  notwithftanding  their  cy- 
lindrical form,  and  their  much  fhorter  and  lefs  expoftd 
cOurfe.  When  we  confider  the  very  tender  fubllance 
of  the  brain,  the  vafl  complication  of  veflels  (here,  the 
prodigious  fmallnefs  of  the  pipes  going'out  from  it,  the 
many  moving  powers  which  the  nerves  are  to  undergo 
the  fhock  of,  and  (he  many  chances  which  the  vcfTels, 
membranes,  and  cellular  fubftance  accompanying  the 
nerves,  have  of  being  difordered,  and  then  afi'eding  the 
nervous  fibrils,  we  have  very  great  reafon  to  be  f  urpri- 
fed,  that  thefe  cylindrical  pipes  are  not  rnuch  more  fre- 
quently put  out  of  order,  by  too  great  or  too  fmail  a 
quantity  of  liquors j  by  too  vifcid  or  too  thin  fluids;  by 
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liquors  confifling  of  too  mild  and  fluggifh  particles,  or 
of  too  acrid  pungent  ones ;  by  too  great  or  too  little 
motion  given  to  the  liquors ;  by  the  diameters  of  the 
pipes  being  too  much  ftraitened,  or  too  much  enlarged; 
and  by  a  great  many  other  varieties  of  circumftances 
which  might  be  thought  capable  of  diflurbing  the  func- 
tions of  the  nerves,  fuppofnig  them  to  be  cylindrical 
cxcretorieS  of  the  gland,  the  brain. 

42.  The  numerous  veffels  of  the  encephalon  have 
brought  fome  of  the  gentlemen  who  aflert  the  nerves  to 
be  foiid,  to. acknowledge,  that  there  is  a  liquor  fecreted 
in  the  brain:  but  then  they  will  not  allow  that  this  li- 
quor is  lent  out  by  the  proper  nervous  fibrils,  but  that 
it  is  poured  into  the  cellular  fubftance  in  which  the 
nerves  lie,  to  keep,  them  moifl  and  fupple,  and  there- 
fore lit  for  -exerting  their  elafticity,  vibration,  &c.  by 
which,  in  their  opinion,  the  effefts  commonly  afcribed 
to  nerves  are  produced. 

43.  Befides  the  objeftions  already  mentioned  (§  32, 
33.)  againft'the  nerves  acting  as  elaltic  firings,  this  opi- 
nion has  fome.  other  difficulties  which  may  be  objedied 
to  it:  for  inflance,  there  is  not  one  analogous  example 
in  the  whole  body  of  liquors  fecreted  in  a  large  gland, 
to  be  poured  into  a  cellular  fubflance,  as  is  here  fuppo- 
fed ;  the  liquors  in  the  cells  of  the  tela  cellularis  of 
other  parts  are  feparated  from  the  little  arteries  which 
are  diftributed  to  thefe  cells. 

Further,  it  cannot  be  imagined,  how  a  liquor  fecre- 
ted in  the  cortex  of  the  brain  fhould  make  its  way  thro' 
the  medulla,  to  come  out  into  the"  cellular  membranes 
on  the  furface  of  that  medulla. 

Lafi/y,  A  very  fimple  experiment,  of  injedling  wa- 
ter by  the  artery  of  any  member,  and  thereby  filling 
the  cellular  fubflance  of  the  nerves  of  that  member, 
Ihows  evidently,  that  the  liquor  of  the  cellular  fubftance 
of  the  nerves  has  the  fame  fountain  as  the  liquor  has  in 
the  tela  cellularis  any  where  elfe,  that  is,  from  the  little 
arteries  difperfed  upon  it, 
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44.  The  doclrine  of  a  fluid  in  the  nerves,  is  not  only 
thus  fupported  by  the  analogy  of  the  brain  and  nerves 
to  the  other  glands  and  their  excretorics,  but  thofewho 
maintain  this  doftrine  mention  an  experiment  which 
they  think  directly  proves  a  iluid  in  the  nerves.    It  is 
this :  After  opening  the  thorax  of  a  living  dog,  catch 
hold  of  and  prefs  one  or  both  the  phrenic  nerves  with 
the  fingers,  the  diaphragm  immediately  ceafes  to  con- 
tract; ccafe  to  comprefs  the  nerves,  and  the  mufcle  a£ls 
again:  a  fecond  time,  lay  hold  of  the  nerve  or  nerves 
fome  way  above  the  diaphragm,  its  motion  Itops.  Keep 
firm  the  hold  of  the  nerve,  and  with  the  fingers  of  the 
other  hand  ftrip  it  down  from  the  fingers  which  make 
the  comprefilon  towards  the  diaphragm,  and  it  again 
eontrads :  a  repetition  of  this  part  of  the  experiment 
three  or  four  tinies,  is  always  attended  with  the  fame 
effeds  J  but  it  then  contrads  no  more,  ftrip  as  you  will, 
unlefs  you  remove  the  preffure  to  take  hold  of  the 
nerves  above  the  place"  firft  pinched  ;  when  the  mufcle 
may  again  be  made  to  contraft,  by  ftripping  the  nerve 
down  towards  it.    This  experiment  I  have  done  with 
the  fuccefs  here  mentioned.    Let  any  one  try  if  he  can 
imagine  any  other  reafonable  account  of  thefe  appear- 
ances, than  that  the  preffure  by  the  fingers  flopped  the 
courfe  of  a  fluid  in  the  nerve;  that  fo  much  of  this  fluid 
as  remained  in  the  nerve,  betwixt  the  fingers  and  dia- 
phragm, was  forced  into  that  mufcle  by  ftripping ;  and 
when  it  was  all  prefled  av/ay,  the  fingers  above  prevent^ 
ing  a  fupply,  the  mufcle  contraded  no  more  till  the  fin- 
gers were  removed,  and  a  frelh  flow  by  that  means  was 
received  from  the  fpinal  marrow,  or  from  that  part  of 
the  nerve  which  had  not  yet  been  fo  ftripped. 

It  has  been  objeded  to  the  conclufions  from  this  ex- 
periment, 1 .  That  the  diaphragm  is  fct  in  motion  by 
ftripping  the  nerve  from,  as  well  as  towards,  this  mufcle; 
and  this  may  be  well  expefted ;  for  a  liquor  in  fuch 
fmall  pipes  hindered  to  flow  backwards  by  ligature, 
pinching  fingers,  cr  even  the  flow  of  their  Ucjuors  from 
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the  fountain,  will  regurgitate  forewards  with  velocity 
when  preffed  backwards.  We  fee  it  happen  in  the  ftalks 
of  tender  fucculent  plants, 

2.  It  is  faid,  that  niufcles  ceafe  to  act  when  their 
veins  are  tied,  as  well  as  when  their  arteries  or  nerves 
are  tied  or  cut,  but  that  mufcles  continue  to  aft  when 
their  veins  are  cut:  by  which  it  would  appear,  that  the 
overloading  of  the  veffels  is  an  impediment  to  the  ac- 
tion of  mufcles ;  and  therefore  the  ceafmg  of  their 
adtion,  when  their  arteries  or  nerves  are  tied  or  cut, 
jnay  alfo  be  owing  to  the  liquor  in  the  branches  of 
thefe  pipes  of  mufcles  ftagnating  when  it  is  not  pro- 
pelled by  the  flow  of  more  liquor  from  their  trunks, 
and  not  to  any  influence  or  moving  power,  which  now 
ceafes  to  be  conveyed  to  them. 

It  is  to  be  obferved,  in  niaking  the  experiments  juft 
now  mentioned,  that  the  contraftion,  of  the  mufcles 
ceafes  foonefl;  when  the  nerves,  and  lateft  when  the 

veins  are  tied.  That  when  veins  are  tied,  not  only 

are  the  vefiels  overloaded,  but  all  the  cellular  fubftance 
of  the  mufcles  is  filled  with  coagulated  blood  ;  whereas 
when  the  arteries  and  nerves  are  tied,  the  reverfe  is 
feen,  the  mufcles  are  lax,  and  of  lefs  bulk.  So  that 
in  thefe  cafes,  the  ceafing  of  the  contraftion  of  the 
mufcles  feems  to  depend  on  very  different  caufes,  to 
wit,  a  deprivation  of  neceflary  liquors  in  the  one,  and 
a  redundancy  of  fuperfluous  blood  in  the  other.  An 
elafl:ic  fl;ick  may  be  deprived  of  its  elafticity,  by  being 
made  either  too  dry  or  too  wet. 

45.  Some  gentlemen,  convinced  of  the  reafonable-* 
nefs  of  the  fecretion  of  a  liquor  in  the  brain  to  be  fent 
out  by  the  nerves,  but  not  comprehending  how  a  fluid 
could  have  fuch  a  rapid  retrograde  motion  as  they 
imagined  was  neceflfary  for  conveying  the  imprefllons 
of  objects  made  on  the  extremities  of  nerves  to  the  fen- 
forium,  fuppofed  two  forts  of  nerves ;  one  that  con- 
veyed a  liquor  for  mufcular  motion  and  nutrition  ;  the 
pther  compofed  of  foUd  nerves,  that  were  to  ferve  fop 
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organs  of  the  fenfes,  to  convey  the  vibrations  commu- 
nicated from  objefts  to  the  fenforium. 

^6.  To  this  opinion  (§  45.)  the  objeftions  againfl 
the  fenfatory  nerves  a£ling  by  vibration  ^2.)  may  be 
made;  and  there  is  fo  little  reafon-to  iulped  any  diffe- 
rence in  the  texture  of  the  different  parts  of  the  brain 
or- nerves,  that,  on  the  contrary;  the  ltrufture  is  every 
where  hmilar,  and  branches  of  the  fame  nerve  often 
ierve  both  for  fenfation  and  motion.  • 

How  little  neceffity  there  is  for  fuppofmg  extremely 
rapid  morions  of  the  nervous  fluid  J  is  to  be  examined 
foon. 

47;  The  hypothefis  of  great  celerity  in  the  motion  of 
the  fluid  of  the  nerves  being  neceflary,  gave  alfo  rife  to 
another  divifion  of  the  nerVes,  into'  arterious  or  ef- 
fluent, and  venous  or  refluent.  It  was  faid,  that  muf- 
Gular  motion  and  nutrition  depended  on  the  arterious 
nerves ;  and  that  the  fenfations  depended  on  an  accele- 
rated motion  of  the  nervous  fluid  towards  the  brain, 
by  the  impreffions  which  the  objeds  of  the  fenfes  make 
upon  the  venous  nerves.  By  this  fuppofition,  the  ab- 
furdity  of  rapid  fluxes  and  refluxes  in  the  fame  canal 
Was  prevented  ;  and  an  advantage  was  thought  to  be 
gained  by  it,  of  faviug  too  great  a  v.'afl:e  of  the  fluid  of 
the  nerves,  which  otherwife  the  encephalon  and  fpinal 
marrow  could  not  fupply  in  fuflicient  quantity  to  an- 
fwer  all  the  exigencies  of  life. 

■  48.  To  this  opinion  (§  47.)  it  has  been  objected,  1/?, 
That  there  is  no  example  in  the  body,  of  a  fecreted  li- 
•quor  being  returned  immediately  and  unmixed  to  the 
gland  by  which  it  was  originally  fepafated  from  the 
mafs  of  blood;  which  would  be  the  cafe  were  there 
venous  nerves.  ,  2diy,  There  is  no  occafion  for  faving 
the  fluid  of  the  nerves  in  the  way  propofed  ;  the  organs 
for  fecreting  that  fluid  being  large' enough^to  fupplv  all 
that  is  -  neceffary  of  it  in  the  common  functions  of  life. 
:}diy.  If  the  fluid  of  the  nerves  was  to  be  thus  kept  in 
a  perpetual  circulation,  it  would  foon  become  too  acnd 
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for  continuing  with  fafety  in  fuch  fenfible  tender  veffels 
as  the  brain  and  nerves  are  compofed  of.  ^fhly.  This 
hypothefis  will  not  anfwer  the  defign  for  which  it  was 
propofed  :  for  though  the  momentary  application  of  an 
object  might  caufe  an  acceleration  in  the  fluid  of  venous 
nerves,  yet  if  the  objed  was  kept  applied  to  the  nerves, 
it  would  ftop  their  fluid,  fo  that  it  could  not  go  fore- 
ward  to  the  brain;  and  therefore,  according  to  this 
doftrine,  we  fliould  be  fenfible  of  no  objefts,  except 
thofe  whofe  application  to  the  organs  of  the  fenfes  was 
momentary. 

49.  Let  us  now  fuppofe  it  probable,  that  the  ence- 
phalon  and  fpinal  marrow  fecern  a  liquor  from  the 
blood  which  is  fent  into  aU  the  nerves,  and  that  by  the 
means  of  this  liquor  the  nerves  perform  tlie  ofllces 
commonly  affigned  to  them  ;  it  is  next  neceflfary  to  in- 
quire what  kind  of  liquor  this  is,  and  how  it  moves, 
in  order  to  determine  how  well  its  nature  and  mqtion 
are  fitted  for  performing  what  is  expedled  from  it. 

50.  The  liquor  of  the  nerves  has  been  fancied  by 
fome  to  be  of  a  very  ftrong  acid  or  alkaline  nature : 
But  fince  none  of  our  juices  appear  to  be  of  this  fort, 
and  fmce  fuch  liquors  irritate  and  deHroy  the  parts  of 
the  body  which  they  are  applied  to,  we  cannot  con- 
ceive how  the  brain  can  feparatc,  or  the  nerves  could 
bear  any  thing  of  fuch  an  acrid  nature.  This  tender- 
nefs  and  fenfibility  of  thefe  organs  mufl:  hinder  us  ab- 
foluttrly  from  fuppofmg  that  the  liquor  of  the  nerves 
can  be  acrid  or  pungent,  or  of  the  nature  of  fpirit  of 
wine,  hartOiorn,  &c. 

51.  Some  have  imagined  the  liquor  of  the  nerves 
to  be  capable  of  vafl:  explofion  like  gun-powder,  or  of 
violent  fuddcn  rarcfaftion  like  air,  or  of  flrong  ebulli- 
tion like  boiling  water,  or  the  mixture  of  acids  with 
alkaline  liquors.  But.as  the  mafs  of  blood  from  which 
this  fluid  is  derived,  is  not  poiTefled  of  any  fuch  pro- 
perties, we  cannot  fuppofe  the  blood  to  furnifli  what  it 
has  not  in  itfelf.    Befides,  all  thefe  operations  are  too 
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violent  for  the  brain  or  nerves  to  bear ;  and  when  6nce 
they  are  begun,  they  are  not  fo  quickly  controlled  or 
fcftrained,  as  experience  teaches  us  the  nerves  can  be 
made  to  ceafe  from  adling. 

52.  We  are  not  fufficiently  acquainted  with  the  pro- 
perties of  an  aether,  or  cleftrical  effluvia,  pervadino- 
everything,  to  apply  them  juRly  in  the  animal  oeco- 
nomy ;  and  it  is  as  difficult  to  conceive  how  they 
Ihould  be  retained  or  conduced  in  a  long  nervous 
cord.    Thefe  are  difficulties  not  to  be  furmounted. 

53.  The  fureft  way  of  judging  what  kind  of  liquor 
this  of  the  nerves  muft  be,  is  to  examine  the  liquors 
of  fimilar  parts  of  the  body.  All  the  glands  feparatc 
liquors  from  the  blood  much  thinner  than  the  com- 
pound mafs  itfeif ;  fuch  is  the  liquor  poured  into  the 
cavity  of  the  abdomen,  thorax,  ventricles  of  the  brainj 
the  ialiva,  pancreatic  juice,  lymph,  &c.  Wherever 
there  is  occafion  for  fecreted  liquors  being  thick  and 
vifcid,  in  order  to  anfwer  better  the  ules  they  are  in- 
tended for,  nature  has  provided  refervoirs  for  them  to 
jftagnate  in,  where  their  thinner  parts  may  be  carried 
off  by  the  numerous  abforbent  veins  difperfed  on  the 
fides  of  thofe  cavities  ;  or  they  may  exhale  where  they 
are  expofed  to  the  open  air.  The  mucus  of  the  nofe 
becomes  vifcid  by  (tagnation ;  for  when  it  is  imme- 
diately fecreted,  it  is  thin  and  watery,  as  appears  from 
the  application  of  fternutatories,  &c.  The  cerumen 
of  the  ears  is  of  a  watery  confiftence  when  juft  fquee- 
zing  out.  The  mucus  of  the  alimentary  canal  grows 
thick  in  the  lacunas.  The  bile  in  the  hepatic  duQ:  has 
little  more  confiftence  than  lymph ;  that  in  the  gall- 
bladder is  vifcid  and  ftrong.  The  urine  is  much  more 
•watery  as  it  flows  from  the  kidneys,  than  when  it  is 
excreted  from  the  bladder.  The  feed  is  thin  as  it 
comes  from  the  tefl;icles,  and  is  concocted  in  the  vefi- 
culas  feminales,  &c. 

54.  Hence  (§  53.)  we  may  fafely  conclude,  that  a 
thin  liquor  is  fecreted  in  the  cortex  encephali  and  fpinal 
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marrow  ;  and  feeing  the  thinnefs  of  fecreted  liquors  is 
generally,  as  the  divifions  of  the  veffels,  into  fmall 
fuhtle  branches,  and  that  the  ramifications  within  the 
ikull  are  almofl:  infinitely  fubtle,  the  liquor  fecreted  ia 
the  encephalon  may  be  determined  to  be  among  the 
finefl:  or  thinnefi:  fluids. 

55.  Seeing  alfo  that  we  can  obferve  no  large  refer- 
voir,  where  the  liquor  fecerned  iu  the  cortical  fub- 
(lance  is  depofited,  to  have  its  finer  parts  taken  off,  wc 
have  reafon  to  think  that  It  goes  forward  into  the 
nerves  in  the  fame  condition  in  wliich  it  is  fecerned. 

56.  By  fine  or  fubde  animal  liquors,  is  meant  no 
more  than  thofc  which  are  very  fluid,  and  which  feem 
to  confift  of  a  large  proportion  of  watery  particles,  and 
a  leffer  one  of  the  oily,  faline,  and  terreflrious  par- 
ticles. Some  of  the  liquors  which  we  can  have  in  fuf- 
ficient  quantity  to  make  experiments  with,  are  fo  fluid, 
and  have  fo  little  vifcidity  or  cohcfion  of  parts,  that 
when  laid  upon  a  piece  of  clean  mirror,  they  evaporate 
without  leaving  a  (tain.  Such  is  the  liquor  oozing  out 
from  the  furface  of  the  pleura,  the  lymph,  and  feveral 
others. 

If  then  thefe  liquors,  which  are  fuhjeft  to  our  exa-' 
mination,  the  fecerning  veffels  of  which  are  fo  large 
that  we  can  fee  them,  have  fuch  a  fniall  cohefion  of 
parts,  it  might  not  be  unreafonable  to  fay,  that  the  li- 
quor of  the  nerves  is  as  much  more  fine  and  fluid  than 
lymph  as  the  veffels  feparating  it  are  fmaller  ;  and  there- 
fore that  the  fluid  of  the  nerves  is  a  defecated  water, 
with  a  very  fmall  proportion  of  the  other  principles  ex- 
tremely fubtilized^ 

57.  Two  experiments  are  faid  to  contradift  this  opi- 
nion of  the  liquor  of  the  nerves  being  fo  fluid  and 
fubtle.  One  is,  that  upon  cutting  the  cauda  equina  of 
a  living  animal,  a  liquor  as  vifcid  as  the  white  of  an 
egg  drops  out.  The  other  is,  that  a  wounded  nerve 
yields  a  glairy  fanies.  But  thefe  do  not  appear  to  be 
the  proper  fluid  of  the  nerves  j  fince  it  is  evident,  that 

what 
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what  is  difcharged  in  both  thefe  cafes  comes  out  of 
the  cellular  fubrtance  involving  the  nervous  fibrils. 

58.  Confidering  how  many  experiments  make  it 
evident,  that  there  is  a  conftant  uninterrupted  fbeam  of 
liquors  flowing  through  all  the  canals  of  animals,  which 
convey  liquors  compofed  of  particles  fmaller  than  the 
diameter  of  their  canal,  which  is  always  the  cafe  of  the 
nerves  in  a  natural  ftate,  it  is  furprifing  how  it  ever 
could  be  thought,  that  the  liquid  of  the  nerves  Ihould 
be  obliged  to  flow  from  the  brain  to  each  niufcle  the 
moment  we  will ;  or  that  this  liquor  fliould  flow  back 
with  the  like  fwiftiiefs  from  the  extremity  of  each 
nerve,  to  which  an  objeft  of  fenfation  is  applied.  The 
nerves,  as  wefl  as  the  other  excretories  of  the  glands, 
always  are  full  of  liquor ;  the  degree  of  difliention  of 
the  canals  not  being  at  all  times  alike  even  in  a  found 
flate.  But  this  happens  without  inconvenience,  as  the 
fides  of  the  canals  have  a  power  to  accommodate 
themfeives  to  the  prefent  quantity,  unlefs  it  is  very 
much  above  or  below  the  natural  fliandard;  in  both 
which  cafes  difeafes  enfue. 

59.  The  motion  of  the  fluid  in  the  nerves  i^s  there- 
fore  not  only  confl:ant,  but  it  is  alfo  equal,  or  nearly  fo: 
for  though  the  blood  in  the  larger  arteries  is  moved 
unequally  by  the  unequal  forces,  the  contraction  of  the 
ventricle  of  the  heart,  and  the  weaker  power,  the  fy- 
flolc  of  the  arteries ;  yet  the  difference  between  thefe 
two  moving  powers  comes  to  be  lefs  and  lefs.  percep- 
tible as  the  arteries  divide  into  fmaller  branches ;  be- 
caufe  of  the  numerous  refiflances  which  the  liquors 
meet  with,  and  becaufe  the  canals  they  move  in  become 
larger,  till  in  the  very  fmall  arterrous  branches  there  is 
no  fenfible  difference  in  the  velocity  of  the  liquors  from 
the  effect  of  the  heart  or  arteries.  The  motion  of  the 
fluids  muih  ftill  be  more  equal  in  the  excretories  of 
glands,  and  particularly  in  thofe  where  the  vcifelsJiave 
divided  into  very  minute  branches,  and  the  liquors  have 
no  other  propelling  force  but  the  heart  and  aiteries. 
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(fee  §  I.);  therefore  the  nervous  fluid  moves  conRantly, 
equally,  and  flowly,  unlefs  when  its  courfe  is  altered  by 
the  influence  of"  the  mind,  or  by  the  prcflure  of  fome 
neighbouring  aftive  organ. 

60.  As  there  is  neither  proof  nor  probability  of  the 
valves  fuppofed  by  fome  in  nerves,  we  are  not  to  affume 
them  in  accounting  for  any  phenomena. 

6  f .  We  have  not,  and  perhaps  cannot  have,  any  idea 
of  the  manner  in  which  mind  and  body  a6l  upon  each 
other ;  but  if  we  allow  that  the  one  is  afledted  by  the 
other,  which  none  deny,  and  that  the  fluid  of  the  nerves 
(whatever  name  people  pleafe  to  give  it)  is  a  principal 
inftrument  which  the  mind  makes  ufe  of  to  influence 
the  aftions  of  the  body,  or  to  inform  itfelf  of  the  im- 
preflions  made  on  the  body,  we  mull  allow  that  the 
mind  can  direct  this  inftrument  ditt'erently,  particularly 
as  to  quantity  and  celerity,  though  we  muft  remain  ig- 
norant of  the  manner  how  many  phenomena  depend- 
ing on  this  connexion  of  mind  and  body  are  produced. 
Thus  we  would  in  vain  attempt  to  account  for  animals, 
continuing,  after  their  heads  were  (truck,  oft  or  their 
hearts  were  cut  out,  to  perform  adions  begun  before 
they  fufFered  any  injury. 

62.  Let  us  now  fuppofe  the  nervous  fluid  fuch  as  has 
been  argued  for,  to  wit,  a  very  fluid  faponaceous  water, 
moving  in  a  confl:ant,  equal,  flow  flircam,  from  the  en- 
cephalon'  and  fpinal  marrow,  in  each  of  the  proper  ner- 
vous fibres,  except  when  the  motion  is  changed  by 
fome  acceffory  caufe,  fuch  as  the  mind,  prefTure  of 
other  parts,  &c.  ';  and  let  us  examine  how  well  fuch  a 
fuppofition  will  agree  with  the  phenomena  of  the  three 
great  fundions,  nutrition,  fenfation,  and  mufcular  mo- 
tion, which  the  nerves  are  principal  inftruments  of.  " 

6g.  In  general,  we  may  fay,  that  nerves  can  carry 
fluids  to  the  mofl:  minute  part  of  the  body,  to  fupply 
what  is  wafled  in  any  of  the  folids;  that  the  impreflion 
made  by  the  objects  of  the  fenfes  on  the  very  foit  pulpy 
extremities  of  the  nerves  of  the  organs  of  the  fenfes. 
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mufl  make  fuch  a  flop  in  the  equal-flowing  nervous 
fluid,  as  mufl  inlhntaneoully  be  perceptible  at  the  fdun- 
tain-head  from  which  the  pipes  affefted  arif?;  that  the 
condant  flow  of  the  liquor  of  the  nerves  into  the  cavi- 
ties of  the  raufcular  fibrillse,  occafions  the  natural  con- 
traction of  the  mufcles,  by  the  as  conftaiit  nifus  it  makes 
to  increafe  the  tranfverfe  and  to  Ihorten  the  longitudi- 
nal diameter  of  each  fibre;  and  that  it  is  only  to  allow 
the  mind  a  power  of  determining  a  greater  quantity  of 
this  fame  fluid  with  a  greater  velocity  into  what  mufcur- 
lar  fibres  it  pleafes,  to  account  for  the  voluntary  fl:rong 
aftlon  of  the  mufcles. 

64.  But  fince  fuch  a  fuperficial  account  would  not 
be  fatisfaftory,  it  will  be  expeclcd,  that  the  principal 
phenomena  of  thefe  three  funftions  fhould  be  explain- 
ed by  the  means  of  fuch  a  fluid  as  has  been  fuppofed, 
and  that  the  fcveral  objedions  againft  this  doftrine 
ihould  be  anfwered:  let  usattem.pt  this;,  and  where  we 
cannot  extricate  ourfelves  from  difKculties  which  may 
be  thrown  in,  let  us  honeltly  acknowledge  ignorance. 

65.  a.  If  water,  with  a  very  fmall  proportion  of  oils 
and  falts  from  the  earth,  proves  a  fit  nourilhment  for  ve- 
getables, fuch  a  liquor  as  the  fluid  of  the  nerves  has 
been  defcribed  (§  56.)  may  not  be  unfit  for  repairing 
the  wafte  in  animals. 

/3.  The  flow  continual  motion  of  this  nervous  fluid 
(§  5.85  59-)  "^o^  minute  parts  of  the  body  10.) 

is  well  enough  calculated  to  fupply  the  particles  that  are 
conflantly  worn  off  from  the  folids  by  the  circulation  ot 
the  liquors  and  neceffary  aflions  of  life. 

y.  1  he  greater  proportional  fize  of  the  encephalon  in 
voung- creatures  thnn  in  adults,  feems  calculated  for- 
their  greater  proportional  growth:  for  the  younger  the 
animal  is,  the  larger  encephalon  and  fpeedier  growth  it 
has. 

J.  A  palfy  and  atrophy  of  the  members  generally 
accompanying  each  other,  fhow,  that  nourifliment,  fen- 
Cation,,  and  motion,  depend  on  the  fame  caufe. 
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It  was  faid  26.),  that  the  nerves  were  principal 
inltruments  in  nutrition:  it  was  not  affirmed,  that  they 
were  the  fole  inftruments;  and  therefore  an  atrophy 
may  proceed  from  the  compreflion  or  other  lefion  of  an 
artery,  without  being  an  objcftion  to  the  doftrine  here 
laid  down. 

'  66.  a.  All  obje£ls  of  fenfe,  when  applied  to  their  pro- 
per organs,  aft  by  impulfe ;  and  this  adion  is  capable 
of  being  increafed  by  increafing  the  impelling  force- 
In  tangible  objects,  that  is  clearly  evident ;  the  clofer 
they  are  preffed  to  a  certain  degree,  the  more  diftintt 
perception  enfues.  Odorous  particles  need  the  affifli- 
ance  of  air  moved  rapidly  to  affect  our  nofe:  fapid  fub- 
ftances,  that  are  fcarce  fufficient  to  give  us  an  idea  of" 
their  taile  by  their  own  weight,  are  affiflied  by  the  pref- 
fure  of  the  tongue  upon  the  palate  :  the  rays  of  light 
colledted  drive  light  bodies  before  them :  found  com- 
municates a  vibration  to  all  bodies  in  harmonic  propor- 
tion with  it. 

The  impulfes  made  thus  by  any  of  thefe  objects  oa 
the  foft  pulpy  nerves  (§  21.),  which  are  full  ot  liquor, 
prefs  their  fides  or  extremities,  and  their  liquor  is  hin- 
dered to  flow  fo  freely  as  it  did.  The  canals  being  all 
full  (§  58.)  this  refinance  muft  inftantaneoufly  affe£t 
the  whole  column  of  fluids  in  the  canals  that  are  pref- 
fed, and  their  origins,  and  have  the  fame  effed  as  if  the 
impulfe  had  been  made  upon  the  origin  itfelf.  To  il- 
luftrate  this  by  a  grofs  comparifon:  Let  any  one  pufli 
water  out  of  a  fyringe,  through  a  long  flexible  pipe  fix- 
ed to  the  fyringe ;  and  he  is  fenfible  of  redilance  or  a 
pulh  backwards,  the  moment  any  one  Hops  the  orifice 
of  the  pipe,  or  clofes  the  fides  of  it  with  his  fingers. 
This  impulfe  made  on  the  nerves,  and  thus  communi- 
cated to  their  origin,  varies  according  to  the  flrength  or 
•weaknefs,  the  quicknefs  or  fiownefs,  the  continuance  or 
fpeedy  removal,  the  uniformity  ar  irregularity,  the  con- 
ftancy  or  alternation,  &c.  with  which  objeds  are  ap- 
pJied  to  the  nerves, 
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^  b.  Whenever  any  objeft  is  regularly  applied  with  due 
force  to  a  nerve  ri,i;htly  difpored  to  be  imprelTed  by  it, 
and  is  communicated,  as  juft  now  explained,  tothefen- 
forium,  it  gives  a  true  and  juft  idea  of  the  objedl  to  the 
mind. 

c.  The  various  kinds  of  impulfcs  which  the  different 
claffes  of  objefts  make,  cccafion  in  animals,  uhich 
ought  to  have  accurate  perceptions  of  each  objeft,  a  ne- 
ceffity  of  having  the  different  organs  of  the  fenfes  vari- 
oufly  modified,  fo  that  the  feveral  impulfes  may  be  re- 
gularly applied  to  the  nerves  in  each  organ ;  or,  in  other 
words,  we  mufl  have  different  organs  of  the  fenfes  fit- 
ted to  the  different  claffes  of  obje£Vs. 

d.  As  the  objects  have  one  co'mraon  property  of  I;n- 
pulfe,  fo  all  the  organs  have  mod  of  the  properties  of 
the  organ  of  touching  in  common  with  the  papilla:  of 
the  flcin.  In  the  nofe'and  tongue  this  is  evident:  in 
fome  operations  of  the  eyes,  we  can  alio  perceive  this; 
2)%  we  may  likewife  do  in  fome  cafes  where  matter  is 
colledfed  in  the  internal  ear. 

e.  Thefe  properties  common  to  the  different  objefts 
and  organs,  occafion  frequently  uncommon  effefls  in 
the  application  of  an  objed:  to  an  organ  proper  to  ano- 
ther objeft  of  fcnfation :  for  fometimes  we  have  the 
fame  idea  as  if  the  objedt  had  been  applied  to 'its  own 
proper  organ,-'  at  other  times  the  object  is  as  it  were 
changed,  and  we  have  the  idea  as  if  the  organ  had  had 
its  own  jiroper  objedl  applied  to  it.  Thus,  for  example, 
light  is  the  proper  objedl  to  be  applied  to  the  eye,  to 
give  us  any  idea  of  colours ;  yet  when  all  light  is  ex- 
cluded from  the  eyes,  an  idea  of  light  and  colours  may 
be  excited',  in  us  by' coughing,  fneezing,  rubbing  or 

ib-iking  the  eye-ball.  A  cane  vibrating,  fo  as  not  to 

.excite  Vound  perceptible  to  the  ear,  applied  to  the  teeth, 
raifes'a  firong  idea  of  found;  as  a  little  infed  creeping 
in  the  meatus  auditorius  alfo  does.  The  fingers  applied 
to  two  rough  furfaces,  rubbing  on  each  other;,  are  feil- 
fible  of  die  found  they  make^  furgeons  of  any  praftice 
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in  the  cure  of  fradured  bones  can  bear  witnefs  to  the 

truth  oF  this.  The  fingers  dipped  in  acid  and  feve,- 

ral  other  acrid  liquors,  have  a  ftnlation  very  like  to  ta- 

iihiff.  Smelling  and  taRing,  every  body  knows,  are 

iublervient  and  alfiiling  to  each  other.  From  fuch  ex- 
amples we  have  further  proof  of  one  general  caufe  of 
our  fenfations,  to  wit,  impulfe  from  the  objects ;  and 
of  fuch  a  fimilarity  and  relation  in  the  organ>,  as  might 
give  reaibn  tor  imagining  that  any  one  of  them  would 
be  capable  of  producing  the  effcQ.  of  another,  if. the  im- 
pulfes  of  the  different  objefts  could  be  regularly  applied 

to  each.  Hence  light  and  found  may  affcdt  infeds 

and  other  animals  that  have  not  eyes  or  ears.  - 
/.  If  the  impulfe  of  an  objeft  is  applied  with  due  force, 
but  irregularly,  a  confufed  idea  of  the  objeft  is  raifed. 
Diftant  objects  are  confufed  to  myopes,  as  very  near 
ones  are  to  prefbytas. 

g.  If  the  application  of  the  impulfe  Is  regular,  but  the 
force  with  which  it  is  applied  too  weak,  our  perception 
of  the  object  is  too  faint.  One  may  whifper  fo  low  as 
not  to  be  heard. 

h.  If  the  application  of  objefls  is  too  violent,  and 
there  is  any  danger  of  the  tender  organs  of  our  fenfes 
being  hurt  or  dellroyed,  an  uneafy  fenfation  we  call  paii:z 
is  raifed,  whatever  the  organ  thus  injured  is.  The  ob- 
ieclof  feeling  affeds  every  organ:  thus  preffure,  ftretch- 
ing,  cutting,  pricking,  acrid  falts^  pungent  oils,  great 
heat,  violent  cold,  &c.  occafion  "pain,  whereever  they 
are  applied.  Befides,  every  particular  organ  can  be  af- 
fected with  pain  by  the  too  violent  application  of  its 
own  proper  objedt.  Too  much  Jight  pains  the  eyes; 
very  loud  found  (tuns  the  ears;  very  odorous  bodies  and 
too  fapid  objects  hurt  the  nofe  and  tongue.  A  pretty 
fure  proof  this,  that  the  objects  of  our  fenfes  all  ?ct, 
and  that  the  organs  are  all  impreffed,  in  nearly  the  fame 
way. 

i.  Since  a  middle  impulfe,  neither  too  fmall,  nor  too 
great,  is  nsceff^iry  for  a  clear  perception  of  objects,  we 
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Vv^ould  often  be  in  danger  of  not  diftlnguidiing  them,  if 
ve  were  not  fubjefted  to  another  law,  to  wit,  that  nume- 
rous iinpulfes  made  at  once,  or  in  a  quick  fucceflion  to 
each  other,  increafe  our  perceptions  of  objects.  Thus 
fuch  found  as  would  not  be  heard  on  a  mountain-top' 

will  be  diftinflly  heard  in  a  wainfcotted  chamber.-  ^ 

We  feel  much  more  clearly  a  tangible  objeft  when  our 
finger  is  drawn  alongrt  it  than  when  apphed  wiih  the 

fame  force,  but  by  a  fmgle  prelTure  upon  it.  We 

make  repeated  applications  of  odorous  and  fapid  ob- 

je£ls,  when  we  wifli  to  fmcll  or  tafte  accurately.  

The  end  of  a  burning  ftick  appears  much  more  lu- 
iTiinous  when  quickly  whirled  in  a  circle  than  when  at 
reft. 

k.  Whenever  the  uneafy  fenfation,  pain,  is,  raifed 
by  the  too  ftrong  application  of  objefts,  a  fort  of  ne- 
ceflity  is  as  it  were  impofed  upon  the  mind,  to  endea- 
vour to  get  free  of  the  injuring  caufe,  by  either  with- 
drawing the  grieved  part  of  the  body  from  it,  as  one 
retires  his  hand  when  his  finger  is  pricked  or  burnt ; 
or  the  injuring  caufe  is  endeavoured  to  be  forced  from 
the  body,  as  a  tenefmus  excites  the  contraftion  which 
pufhes  aciid  foeccs  out  of  the  reftum.  In  both  thefe 
operations,  a  convulfive  contra61;ion  is  immediately 
made  in  the  lefed  parr,  or  in  the  neighbourhood  of  it ; 
and  if  the  irritation  is  very  ftrong  or  permanent,  the 
greater  part  of  the  nervous  fyftem  becomes  afFtftcd  in 

that  fpafmodic  or  convulfive  way.  Is  it  this  neceflity 

which  obliges  the  mind  to  exert  herfelf  in  refpiration, 
or  in  the  aftion  of  the  heart,  when  the  lungs  or  heart 
are  gorged  with  blood  ?  or  the  iris  to  contract  the  pu- 
pil, when  the  eye  is  expofed  to  ftrong  light  t  or  fnee- 
zing  to  be  performed  when  the  nofe  is  tickled  ?  hz. — 

 Will  not  a  ftimulus  of  any  nerve  more  readily  af- 

feft  thofe  with  which  it  is  any  where  connefted  than 

the  other  nerves  of  the  body  ?  -May  not  this  fympa- 

thy  ferve  as  a  monitor  of  the  mind  rather  to  employ  the 
organs  furnifhed  with  nerves  thus  co.nneQed,  to  aiilft 
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in  freeing  her  of  any  uneafy  fenfation,  than  to  make 

ufe  of  ^ny  otlwv  organs  ?  Will  not  this  in  fome 

meafure  account  for  many  falutary  operations  performed 
in  the  body,  before  experience  hjs  taught  us  the  func- 
tions of  the  organs  performing  them  ? 

This  nifus  of  the  mind  to  free  tlie  body  of  what  is 
in  danger  of  being  hurtful,  may  ferve  to  explain  the 
phjenomena  of  a  great  many  difeafes,  when  we  are 
acquainted  with  the  diftribution  of  the  particular  nerves  ; 
and  from  this  we  can  underftand  the  operation  of  me- 
dicines that  ftimulate ;  and  may  learn  how,  by  exci- 
ting a  fharp,  but  momentary  pain,  we  may  fred  the 
body  of  another  pain  that  would  be  niore  durable  ; 
and  that,  by  having  it  thus  in  our  power  to  determine 
a  flow  of  the  liquor  of  the  nerves  to  any  particular  part, 
for  the  benefit  of  that  part,  or  the  relief  of  any  other 
difeafed  part,  we  can  do  confiderable  fervice  by  a  right 
application  of  the  proper  medicines, 

/.  If  a  pain  giving  caufe  is  very  violent  or  long  con- 
tinued, it  deflroys  the  organs  either  irrecoverably,  or 
puts  them  lb  much  out  of  order.,  that  they  only  gra- 
dually recover.  People  have  been  made  blind  or  deaf 
ior  all  their  lives  after  a  violent  cfFecl  of  light  on  their 
eyes,  or  of  found  on  their  ears  ;  and  wc  are  frequently 
expofed  to  as  much  light  and  found  as  to  make  us.  un- 
fit to  fee  or  hear  for  a  confiderable  time.  -I  would  ex- 
plain this  by  a  'ligature  put  round  the  tender  branch  of 
an  herb.  This  ligature  drawn  to  a  certain  degree,  may 
weaken  the  canals  fo  as  to  be  unfit  for  the  circulation 
■of  the  juices  a  good  while,  till  they  are  gradually  ex- 
plicated and  made  firm  by  thefe  juices  :  A  ftricter  liga- 
ture would  diforder  the  Itrudure  of  the  fibres  fo  much, 
that  the  liquors  could  not  recover  them.    The  analogy 

is  fo  plain,  that  it  needs  no  commentary,  'I'hus  the 

influence  of  a  nerve  tied  with  an  artery  in  the  opera- 
tion of  an  aneurifm,  may  ceafc  for  fome  time,  but  be 
afterwards  recovered. 

47.  (i.)  In  applying  the  fluid  of  the  nerves  to  the  ac- 
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tion  of  mufcles,  it  was  faid,  that  the  natural  or  invo- 
luntary contraflion  of  mufcles  was  the  nifus  which  the 
nervous  fluid,  flowing  conftantly  into  the  mufcular 
fibres^  makes  to  diftend  thefe  fibrils,  by  enlarging  their 
tranfverfe  diameters  and  fliortening  their  axes ;  and 
that  voluntary  contraftion  was  owing  to  a  greater  quan- 
tity of  that  nervous  liquor  determined  towards  the 
inufcle  to  be  put  in  adion,  and  poured  with  greater 
momentum  into  the  mufcular  fibrils,  by  the  power  of 
the  mind  willing  to  make  fuch  a  mufcle  to  aft,  or 
obliged  to  do  it  by  an  irritating  pain-giving  caufe 
(§66.  y^O 

(2.)  Some  objeft  fo  this  account  of  mufcular  motion, 
that  if  there  is  no  outlet  for  the  liquor  fuwpofed  to  be 
poured  into  mufcular  fibres,  mufcles  would  always  be 
in  a  {fate  of  contraction,  which  they  are  not;  and  if 
there  is  a  paflage  from  the  fibrils,  the  Uquor  would  flow 
out  as  faft  as  it  was  thrown  in  ;  and  therefore  no  di- 
ftention  of  the  fibres,  or  contraction  of  the  mufcles, 
could  be  made. 

(3.)  In  anfwer  to  this  objection,  it  is  obferved,  that 
notwithltanding  the  evident  outlet  from  the  arteries  in- 
to the  veins,  yet  the  arteries  are  diltended  by  the  fy- 
Hole  of  the  heart,  or  any  other  caufe  increafing  the  mo- 
mentum of  the  blood. 

(4-)  It  has  been  alfo  objefted  to  §  i.  that,  if  it  was 
true,  the  volume  of  the  mufcle  in  contraftion  necef- 
farily  would  be  confiderably  increafed  by  fo  much  li- 
quor poured  into  its  fibrils ;  whereas  it  does  not  ap- 
pear, by  any  experiment,  that  the  volume  of  a  mufcle 
is  increafed  by  its  being  put  into  aftion. 

(5.)  To  this  it  has  been  anfwered,  j.  That  when  the 
axes  of  mufcular  fibres  are  fliortened,  and  their  tranf- 
verfe diameters  are  enlarged,  the  capacities  of  their 
fibres,  and  confequently  their  volume,  may  not  be 
changed,  the  diminution  one  way  .balancing  the  in- 
creafe  in  the  other.  2.  That  the  fpaces  between'  the 
mufcular  fibres  are  fufFicient  to  lodge  thefe  fibres  when 
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they  fvvell  during  the  contraction  of  a  mufcle,  with- 
out any  addition  to  its  bulk ;  and  that  it  plainly  ap- 
pears that  thefe  fpaces  between  the  fibrils  are  thus  oc- 
cupied, by  the  compreflion  which  the  larger  veffcis  of 
nuifcles,  which  run  in  thofe  fpaces,  fuffer  during  the 
adion  of  the  mufcle  ;  it  is  fo  great  as  to  drive  the  blood 
in  the  veins  with  a  remarkable  accelerated  velocity. 

(6.)  Another  objedion  to  the  aftion  of  mufcles  be- 
ing owing  to  the  influx  of  a  fluid  into  their  fibrils  is. 
That  mufcular  fibres  are  diftraftile,  or  capable  of  be- 
ing ftretched ;  and  therefore,  when  a  fluid  is  poured 
into  their  hollow  fibrils,  they  would  be  ftretched  lon- 
gitudinally, as  well  as  have  their  tranfverfe  diameters 
increafed ;  that  is,  a  mufcle  would  become  longer,  as 
well  as  thicker,  when  it  is  put  into  a£tion  ;  whereas  it 
is  certainly  known  that  a  mufcle  is  fhortened  while  it 
acts. 

(7.)  In  anfwer  to  this,  it  has  been  remarked,  That 
though  mufcular  fibrils  are  diftraftile,  yet  they  will  not 
yield  to  or  be  ftretched  by  every  force,  however  fmall, 
that  might  be  applied  to  them;  A  cord  that  can  be 
ftretched  in  length  by  the  weight  of  a  pound  or  two, 
would  not  yield  in  the  leafl:  to  an  ounce  or  two ;  and  it 
mull  likewife  be  obferved,  that  gradually  as  any  body 
is  ftretched,  its  refiftance  to  the  ftretching  force  increa- 
fcs.  A  rope  may  be  ftretched  to  a  certain  length  by  a 
pound  weight  appended  to  it,  which  would  require  two 
pounds  to  ftretch  it  very  little  further  ;  and  therefore 
the  general  obfervation  of  animal  fibres  being  diltrac- 
tile,  cannot  be  a  reafonable  objeftion  to  the  account  of 
mufcular  motion  above-mentioned,  unlefs  a  proof  is 
brought,  that  the  force  which  the  liquid  of  the  nerves 
mull  exert  upon  each  fibre  of  a  mufcle,  in  order  to 
make  it  act,  is  capable  of  diflra£ting  or  ftretching  the 
fibres  ;  which  has  not  yet  been  attempted  to  be  pro- 
ved. It  would  appear  from  the  pain  caufed  by  too 

great  an  effort  of  mufcles,  efpecially  in  weak  people, . 

that 
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that  mufcular  fibres  can  bear  very  little  diftraclion  with- 
out danger  of  a  folution  of  continuity. 

(8.)  Mufcles  ceafing  to  aft  wiien  their  arteries  are 
tied  or  cut,  and  being  brought  into  motion  by  injec- 
ting liquors  into  the  arteries  even  of  a  dead  animal,  has 
been  mentioned  as  objeftions  to  the  nervous  influence 
caufing  their  contractions. 

To  the  firfl:  of  thefe  experiments  it  may  be  anfwered, 
'J'hat  the  tying  or  cutting  of  the  nerves  fooner  produces 
the  effeft  of  making  the  contraftion  ceafe,  than  flop- 
ping the  influx  of  the  arterious  blood  does ;  and  it  will 
be  univerfdily  allowed,  that  the  influx  of  blood  into 
mufcles  is  necefl'ary-  for  performing  their  functions 
right. 

Whoever  obferves  the  motion  which  Injefting  water, 
or  any  other  liquor,  into  the  arteries  of  a  dead  animal, 
caufes  in  its  mufcles,  will  not  compare  it  to  what  con- 
traftion, whether  voluntary  or  excited  by  irritation,  he 
may  fee  in  a  living  one. 

(9.)  If  mufcular  motion  depends  on  the  influx  of  the 
nervous  liquid,  the  inftantaneous  contraftion  of  a  muf- 
cle,  when  the  mind  wills  to  make  it  aft,  will  be  eafily 
underftood  from  the  nerves  being  always  full  of  their 
liquor  (§  58,  66,  a.) 

(10.)  If  either  the  nerves  of  any  mufcle  do  not  fur- 
nifii  a  fuflicient  quantity  of  their  liquor,  or  if  the  fibres 
of  a  mufcle  become  too  eafily  diflraftile,  fuch  a  mufcle 
will  be  unaftive  or  paralytic. 

(11.).  If  too  great  a  quantity  of  the  Hquor  of  the 
nerves  is  determined  to  a  mufcle  or  mufcles,  by  any 
caufe  which  the  mind  'cannot  command,  fuch  mufcle 
or  mufcles  will  be  convulfed. 

(12.)  If  the  motion  of  the  liquid  of  the  nerves  is  not 
uniform,  but  by  difeafe  becomes  irregular,  an  alter- 
nate relaxation  and  contraftion  of  mufcles  may  be  the 
confequence.  Hence  trembling  palfies,  chorea  Sanfti 
Viti,  &c.    Hence  alfo  the  convulfive  tremors  which 

animals  have  when  they  lofe  much  blood. 

2  (i3.)Tho. 
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Though  the  nerves  may  not  furnifh  fo  much 
liquor  as  may  be  fufTicient  to  make  mufcles  contract 
with  ftrength  enough  to  overcome  the  refiftances  to 
their  actions,  yet  there  may  be  a  fufficient  quanthy  of 
liquor  in  the  nerves  to  allow  the  iinpredions  of  objefts 
I  to  be  conveyt-d  to  the  ienlbrium.  This  may  be  one 
caule  of  a  member's  being  fometimes  fcufible  after  it 
cannot  be  moved.  . 

(14.)  Unlefs  the  liquor  of  the  nerves  acquires  fome 
energy  in  the  brain,  which  we  have  no  reafon  to  think 
the  circulation  of  the  fluids  in  the  veflels  can  give  ir,  or 
unlefs  it  has  other  properties  than  what  we  can  difco- 
ver  in  it,  or  unlefs  there  is  an  agent  regulating  its  mo- 
mentum and  courfe  to  different  parts  which  we  are  not 
confcious  of ;  if  fome  of  thefe,  I  fay,  do  not  obtain,  the 
aftion  of  the  heart  continuing  of  equal  forc^  to  propel 
our  liquors,  notwithflanding  all  the  refiftances  that  are 
to  it,  is  nol;  to  be  explained. 

(15.)  AH  mufcles,  but  efpecially  the  heart,  continue 
to  contrad  in  an  irregular  way,  after  they  are  cut  away 
from  the  animal  to  whom  they  belonged  ;  which  may 
be  owing  to  the  liquors  continuing  to  flow  in  the  fmall 
veflels,  and  being  poured  irregiilarly  into  the  mufcular 
fibrills. 

(16.)  It  is  faid,  that  a  mufcle  cut  cut  of  the  body 
continues  fome  time  to  be  capable  of  contraftion ; 
whereas  by  tying  its  arteries  or  nerves,  while  it  is  other- 
wife  entire  in  the  body,  it  lofes  its  contrafting  power, 
which  therefore  does  not  depend  on  thefe  organs,  the 
arteries  or.  nerves. 

The  lofs  of  the  power  of  adting  when  the  arteries  or 
nerves  are  tied  while  the  mufcle  is  in  the  body,  is  de- 
nied by  fome  who  made  the  trial;  and  it  might  be  ex- 
pected that  the  motion  of  a  mufcle  would  be  more  con- 
'  fpicuQus  where  there  is  no  refi (lance  to  it,  as  is  the  cafe 
when  it  is  cut  away  from  all  the  parts  it  is  connedled 
with,  than  when  its  connexion  remains  with  parts  refill- 
ing its  contradile  efforts. 

(17.)  After 
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(17.)  After  the  heart,  or  any  other  mufcle  cut  away 
from  an  animal,  has  ceafed  to  contraft,  its  contradtion 
may  again  be  reflored,  by  breathing  upon  it,  or  prick- 
ing it  with  any  fliarp  indruinent.  That  heat  or  prick- 
ing fliould,  by  their  ftimulus  (§  66,  k.)  occafion  con- 
tradtion  in  a  living  creature,  may  be  underftood  ;  but 
how  they  fliould  have  the  fame  effed  in  a  mufcle  fepa- 
rated  from  an  animal,  I  know  not. 

68.  Some  have  thought  the  ganglions  of  nerves 
(§18,  I  9,  20.)  to  be  glandular,  and  to  perform  a  fecre- 

tion.  Others,  from  their  firm  texture,  fuppofe  them 

to  be  mufcular,  and  to  ferve  to  accelerate  the  motion 
of  the  liquor  in  the  nerves  which  proceed  from  them ; 
but  as  no  proof  is  offered  of  either  of  thefe  opinions, 

they  cannot  be  maintained.  Others  would  make 

them  ferve,  i.  To  divide  a  fmall  nerve  into  many 
nerves,  and  by  thefe  means  to  increafe  the  number  of 
nervous  branches.  2.  To  make  nerves  come  conve- 
niently by  different  direclions  to  the  parts  to  which  they 
belong.  3.  To  re-unite  feveral  fmall  nervous  fibres  in- 
to one  large  nerve.  Since  no  proof  is  brought  that 

thefe  three  things  cannot  be  done  without  the  interpo- 
fition  of  a  ganglion,  but  on  the  contrary  we  fee  them 
performed  where  there  are  no  ganghons,  we  muft  con- 
tinue to  acknowledge  ignorance  concerning  the  ufes  of 
thefe  knots,  the  ganglions. 
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CHAP.  II. 
Of  the  Particular  Nerves. 


IT  is  generally  faid,  that  there  are  40  pair  of  nerves 
in  all ;  of  which  10  come  out  from  the  encephalon, 
and  the  other  30  have  their  origin  from  the  fpinal  mar- 
row. 

Of  the  ten  pair  of  nerves  which  come  from  the  en- 
cephalon, the  fird  is  the  olfadory,  which  long  had  the 
name  of  the  mamillary  procejjes  of  the  brain,  becaufe 
in  the  brutes,  cows  and  flieep,  which  were  mofl  com- 
monly diffeded  by  the  ancients,  the  anterior  ventricles 
of  the  brain  are  extended  forwards  upon  thefe  nerves, 
.  and  adhere  fo  firmly  to  them,  that  they  feem  to  malce 
the  upper  fide  of  the  nerves.  Each  of  them  being 
large,  where  it  begins  to  be  ftretched  out,  and  gra- 
dually becoming  fmaller  as  it  approaches  the  cribriform 
bone,  was  imagined  to  refemble  a  nipple.  Thofe  who 
miftook  the  ventricles  for  part  of  the  nerves,  obferving 
the  cavity  in^them  full  of  liquor,  concluded,  that  thefe  , 
olfaftory  nerves  ferved  to  convey  the  i'uperfluous  moi- 
llure  of  the  brain  to  the  holes  of  the  ethmoid  bone 
through  which  it  palled  into  the  nofe.  But  in  man,  the 
ventricles  of  whofe  brain  arc  not  thus  extended  for- 
wards, thefe  nerves  are^fmall,  long,  and  without  any* 
cavity,  having  their  orig'in  from  the  corpora  flriata, 
near  the  part  where  the  internal  carotid  arteries  are 
about  to  fend  off  their  branches  to  the  different  parts  of 
the  brain ;  and  in  their  courfc  under  the  anterior  lobes 

of 
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of  the  brain,  which  have  each  a  depreflion  made  for 
lodging  them,  the  human  olfaaory  nerves  become  lar- 
ger, till  they  are  extended  to  the  cribriform  bone  • 
where  they  fplit  into  a  great  number  of  fmall  filaments' 
to  pafs  through  the  little  holes  in  that  bone;  and  being 
joined  by  a  branch  of  the  fifth  pair  of  nerves,  are  fpread 
on  the  membrane  of  the  nofe. 

The  tender  ftrufture  and  fudden  expanfion  of  thefe 
nerves  on  fuch  a  large  furface,  render  it  impoffible  to 
trace  them  far ;  which  has  made  fome  authors  deny 
them  to  be  nerves  :  but  when  we  break  the  circumfe- 
rence of  the  cibriform  lamella,  and  then  gently  raife  it, 
we  may  fee  the  diftribution  of  the  nerves  fome  way  on 
the  membrane  of  the  nofe,  where  they  form  a  beauti- 
ful net-work. 

The  contrivance  of  defending  thefe  long  foft  nerves 
from  being  too  much  prelfed  by  the  anterior  lobes  of  the 
brain  under  which  they  lie,  is  Angular ;  becaufe  they 
have  not  only  the  prominent  orbitar  procelTes  of  the 
frontal  bone  to  fupport  the  brain  on  each  fide,  with  the 
veins  going  into  the  longitudinal  finus,  and  other  at- 
tachments bearing  it  up,  but  there  is  a  groove  formed 
in  each  lobe  of  the  brain  itfelf  for  them  to  lodge  in. — 
Their  fplitting  into  fo  many  fmall  branches  before  they 
enter  the  bones  of  the  fkull,  is  likewife  peculiar  to 
tljem  j'for  generally  the  nerves  come  from  the  brain  in 
difgregated  filaments,  and  unite  into  cords,  as  they  are 
going  out  at  the  holes  of  the  bones.  This  contrivance 
is  the  bcft  for  anfwering  the  purpofe  they  are  defigned 
for,  of  being  the  organ  of  fmelling ;  for  had  they  been 
expanded  upon  the  membrane  of  the  nofe  into  a  me- 
dullary web,  fuch  as  the  optic  forms,  it  would  have 
been  too  fenfible  to  bear  the  imprefilons  of  fuch  objeds 
♦as  are  appUed  to  the  nofe;  and  a  diftribution  in  tlie 
mtfre  common  way,  of  a  cord  fending  off  branches, 
would  not  have  been  equal  enough  for  fuch  an  organ  oi 
fenfation. 

The  fecond^m  of  nerves,  the  c^ticj  rifing  from  the  tha- 
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lami  nervorum  opticorum,  make  a  large  curve  out- 
wards, and  then  run  obliquely  inwards  and  forwards, 
'  till  they  unite  at  the  forepart  of  tl^e  fella  turcica  ;  then 
ioon  divide,  and  each  runs  obliquely  forwards  and  out- 
wards to  go  out  at  its  proper  hole  in  the  fphenoid  bone,r 
accompanied  with  the  ocular  artery,  to  be  extended  to 
the  globe  of  the  eye,  within  which  each  is  expanded 
into  a  very  fine  cup-like  web,  that  lines  all  the  infide  of 
the  eye,  to  within  a  little  diflance  of  the  edge  of  the  cry- 
ftalline  lens,  and  is  univerfally  known  by  the  name  of 
retina. 

Though  the  fubftance  of  this  pair  of  nerves  feems  to 
be  blended  at  the  place  where  they  are  joined  ;  yet  ob- 
fervations  of  people  whofe  optic  nerves  were  not  joined, 
I,  and  of  others  who  were  blind  of  one  eye  from  a  fault 
in  the  optic  nerve,  or  in  thofe  who  had  one  of  their  eyes 
taken  out,  make  it  appear,  that  there  is  no  fuch  inti- 
mate union  of  fubftance  ;  the  optic  nerve  of  the  affect- 
ed fide  only  being  wafted,  while  the  other  was  large 
and  plump.  And  the  fame  obfcrvations  are  contradic- 
tory to  the  doftrine  of  a  decuifation  of  all  the  nerves 
(§  8.)  :  for  the  difeafe  could  be  traced  from  the  affec- 
ted eye  to  the  origin  of  the  nerve  on  the  fame  fide.  In 
many  fifhes,  indeed,  the  dodlrine  of  dccuffation  is  favour- 
ed ;  for  their  optic  nerves  plainly  crofs  each  other,  with- 
out any  union  at  the  part  where  they  are  joined  in  men 
and  moft  quadrupeds. 

Thofe  people  whofe  optic  nerves  were  not  joined, 
having  neither  feen  objefts  double,  nor  turned  their 
eyes  different  ways,  is  alfo  a  plain  proof,  that  the  con- 
junftion  of  the  optic  nerves  will  not  ferve  to  account  for 
either  the  uniform  motions  of  our  eyes,  or  our  feeing 
objects  fingle  with  two  eyes,  though  it  may  be  one  caufe 
of  the  remarkable  fympathy  of  the  one  eye  with  the  o- 
ther  in  many  difeafes. 

'I'he  retina  of  a  recent  eye,  without  any  preparation, 
appears  a  very  fine  web,  with  fome  biood-veifeis 
coming  from  it$  centre  to  be  diftributed  on  it  j  but,  af- 
ter 
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tcr  a  good  inje£lion  of  the  arteries  that  run  in  the  fub- 
Itance  of  this  nerve,  as  is  common  to  other  nerves,  it 
is  with  difficulty  that  we  can  obferve  its  nervous  me- 
dullary fubftance.  I'he  fituation  of  thefe  veffels  in 

the  central  part  of  the  optic  nerve,  the  want  of  medul- 
lary fibres  here,  and  the  firmnefs  of  this  nerve  before 
it  is  expanded  at  its  entry  into  the  ball  of  the  eye,  may 
be  the  reafon  why  we  do  not  fee  fuch  bodies,  or  parts 
of  bodies,  whofe  pifture  falls  on  this  central  part  of  the 
retina. — An  inflammation  in  thofe  arteries  of  the  reti- 
na, which  feveral  fevers  and  an  ophthalmia  are  generally 
attended  with,  may  well  account  for  the  tendernefs  in 
the  eyes,  and  inability  to  bear  the  light,  which  people 

have  in  thefe  difeafes.  The  over-diftention  of  thefe 

veffels  may  likewife  ferve  to  account  for  the  black  fpots 
obferved  'on  bright-coloured  bodies  efpecially,  and  for 
that  fmoky  fog  through  which  all  objefts  are  feen  by 

people  in  fome  fevers.  If  thefe  veiTels  lofe  their  tone, 

and  remain  preternaturally  diflended,  no  objedt  affefts 
our  retina,  though  the  eye  externally  appears  found  ; 
or  this  may  be  one  caufe  of  an  amaurofis  or  gutta  fere- 
na. — - — ^From  a  partial  diftention  of  thefe  veffels,  or  pa- 
ralyfis  of  a  part  of  the  retina,  the  central  part,  or  the  cir- 
cumference, or  any  other  part  of  objefts,  may  be  loft  to 
one  or  both  eyes. 

The  third  pair  rife  from  the  anterior  part  of  the  pro- 
ceffiTS  annularis  ;  and  piercing  the  dura  mater  a  little 
before  and  to  a  fide  of  the  ends  of  the  pofterior  clinoid 
procefs  of  the  fphenoid  bone,  run  along  the  receptacu- 
la,  or  cavernous  fmufcs,  at  the  fide  of  the  ephippiutn, 
to  get  out  at  the  foramina  lacera  :  after  which  eaCh  of 
them  divides  into  branches ;  of  which  one,  after  form- 
ing a  little  ganglion,  is  diftributcd  to  the  globe  of  the 
eve ;  the  others  are  fent  to  the  mufculus  rectus  of  the 
palpebra,  and  to  the  attollens,  addudtor,  deprimens, 
and  obliquus  minor  mufcles  of  the  eye-ball.  _  Thele 
mufcles  being  principal  inftruments  in  the  motions  of 
the  eye-lid  and  eye-ball,  this  nerve  has  therefore  got 
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the  name  oP  the  motor  oculi.  1  have  frequently  ob- 

ferved  in  convulfions  the  cye-lids  widely  opened,  the 
cornea  turned  upward  and  outwards,  and  the  eye-balls 
funk  in  the  orbit ;  which  well  dcfcribed  the  conjunct 
action  of  the  mufclcs  which  this  pair  of  nerves  ferves. 
 The  diflention  of  a  confidcrabic  branch  of  the  ca- 
rotid, which  paffcs  over  this  i)erve  near  its  origin  on 
each  fide,  may  poffibly  be  the  reafon  of.  the  heavi- 
nefs  in  the  eyc-lids  and  eyes,  after  drinking  hard  or 
eating  much. 

The  fourlh  pair,  which  are  the  fmallefl  nerves  of  any, 
derive  their  origin  from  the  back-part  of  the  bafe  of  the 
tefles ;  and  then  making  a  long  courfe  on  the  fide  of 
the  annular  protuberance^  enter  the  dura  mater  a  little 
farther  back  and  more  externally  than  the  third  pair, 
to  rim  alfo  along  the  receptacula,  to  pafs  out  at  the  fo- 
ramina lacera,  and  to  be  entirely  fpent  on  the  mufculi 
trochleares,  or  fuperior  obli(^ue  mufcles  of  the  eyes. 
Thefe  mufcles  being  employed  in  performing  the  rota- 
tory motions,  and  the  advancement  of  the  eye-balls  for- 
ward, by  v/hich  feveral  of  our  paflions  are  expreiTed, 
the  nerves  that  ferve  them  have  got  the  name  of  pathe' 
tici. — Why  thefe  fmall  nerves  fhould  be  brought  fo  far 
to  this  mufcle,  when  it  could  havfe  been  fupplied  eafily 
by  the  motor  oculi,  I  know  not. 

The  Jifth  pair  are  large  nerves,  rifmg  from  the  annular 
proceffes,  where  the  medullary  procclfes  of  the  cere- 
bellum join  in  the  formation  of  that  tuber,  to  enter  the 
dura  mater  near  the  point  of  the  petrous  procefs  of  the 
temporal  bones  ;  and  then  finking  clofe  by  the  recepta- 
cula at  the  ftdes  of  the  fella  turcica,  each  becomes 
in  appearance  thicker,  forms  a  diflinft  ganglion,  and 
goes  out  of  thefkuU  in  three  great  branches. 

The  firft  branch  of  the  fifth  is  the  ophthahnic^  which, 
runs  through  the  foramen  lacerum  to  the  orbit,  having 
in  its  paffage  thither  a  connexion  with  the  fixth  pair. 
It  is  afterwards  diltributed  to  the  ball  of  the  eye  with 
the  third  ;  to  the  nofe,  along  with  the  olfactory,  which 
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the  branch  of  the  fifth  that  paffes  through  the  foramen 
orbitarium  internum  joins,  as  was  already  mentioned 
in  the  dercription  of  the  firft  pair.  This  ophthalmic 
branch  likevvife  fupplies  the  parts  at  the  internal  canthus 
of  the  orbit,  tlie  glandula  lacrymalis,  fat,  membranes, 
mufcles,  and  teguments  of  the  eye-lids  ;  its  longeft 
fartheft  extended  branch  paffing  through  the  foramen 
fuperciliare  of  the  os  frontis,  to  be  diftributed  to  the 
forehead. 

■ '  The  fmall  fibres  which  this  firft  branch  of  the  fifth 
and  third  pair  of  nerves  fen'd  to  the  eye-ball,  being  fi- 
tuated  on  the  optic  nerve,  and,  after  piercing  the  fele- 
rotic  coat,  running  along  the  choroid  coat  on  the  out- 
fide  of  the  retina  in  their  courfe  to  the  uvea  or  iris,  may 
be  a  caufe  of  the  fympathy  between  the  optic  nerve  and 
the  uvea  ;  by  which  we  more  readily  acquire  the  habit 
of  contracting  the  iris,  and  thereby  leflen  the  pupil, 
when  too  ftrong  light  is  excluded  ;  and,  on  the  con- 
trary, enlarge  the  pupil  when  the  hght  is  too  faint. — 
This,  with  the  fympathy  which  muft  arife  from  fomc  of 
the  nerves  ol  the  membrane  of  the  nodrils,  being  deri- 
ved from  this  firft  branch  of  the  fifth  pair  of  nerves, 
may  alfo  be  the  caufe,  why  an  irritation  of  the  retina, 
by  too  ftrong  light,  may  produce  fneezing,  as  if  a  fti- 
mulus  had  been  applied  to  the  membrane  of  the  nofe 
itfelf ;  why  prcfting  the  internal  canthus  of  the  or- 
bit fomevimes  ftops  fneezing  ;— — why  irritation  of  the 
nofe  or  of  the  eye  caufes  the  eye-lids  to  fliut  convul- 
fively,  and  makes  the  tears  to  flow  plentifully  ;  and 
why  medicines  put  into  the  nofe,  do  often  great  fervice 

in  difeafes  of  the  eyes.  In  the  megrim,  all  the 

branches  of  the  nerves  difcover  themfelves  to  be  affeft- 
ed  :  for  the  forehead  is  racked  with  pain;  the  eye-ball 
is  pained,  and  feels  as  if  it  was  fqueezed  ;  the  eye-lids 
fhut  convulfively,  the  tears  trickle  down,  and  an  un- 
eafy  heat  is  felt  in  the  nofe.  Hence  we  can  underftand 
where  external  medicines  will  have  the  beft  elfecl 
when  applied  to  rempve  this  difeafe,  to  wit,  to  the 

mem- 
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membrane  of  the  nofe,  and  to  the  fore-head  ;  

why  alternate  preffure  near  the  fuperciiiary  hole  of  the 
frontal  bone,  or  fneezing,  fometimes  gives  immediate 

relief  in  the  megrim  ;  why  the  fight  may  be  loft  by 

an  injury  done  to  the  fupra  orbitar  branch  ;  how 

it  may  be  reftored  by  agitation  of  that  branch  of  this 
nerve.    -  , 

•  The  fecond  branch  of  the  fifth  pair  of  nerves  may  be 
called  maxillaris  fuperior^  from  its  ferving  principally 
the  parts  of  the  upper  jaw.  It  goes  out  at  the  round 
hole  of  the  fpbenoid  bone^  and  fends  immediately  one 
branch  into  the  channel  on  the  top  of  the  antrum  max- 
illare;  the  membrane  of  which  and  the  upper  teeth  are 
fupplied  by  it  in  its  paiTage.  As  this  branch  is  about 
to  go  out  at  the  foramen  orbitrarium  externum,  it  fends 
a,  nerve  through  the  fubftance  of  the  os  maxillare  to 
come  out  at  Steno'sduft,  to  be  diftributed  to  the  fore- 
part of  the  palate  ;  and  what  remains  of  it  efcaping  at 
the  external  orbitar  hole,  divides  into  a  great  many 
branches,  that  fupply  the  cheek,  upper  lip,  and  noftril. 
— The  next  confiderable  branch  of  the  fuperior  maxil- 
lary nerve,  after  giving  branches  which  are  refle£led 
through  the  fixth  hole  of  the  fphenoid  bone,  to  join 
the  intercoftal  where  it  is  paffing  through  the  fkull  v/ith 
the  carotid  artery,  and  the  portio  dura  of  the  feventh 
pair  as  it  paffes  through  the  os  petrofum,  is  fent  into 
the  nofe  by  thelioie  common  to  the  palate  and  fphenoidal 
bone  J  and  the  remaining  part  of  this  nerve  runs  in  the 
palato-maxillaris  canal,  giving  off  branches  to  the  tem- 
ples and  pterygoid  mufcles,  and  comes  at  laft  into  the 

palate  to  be  loft,  Hence,  the  ach  in  the  teeth  of  the 

upper  jaw  occafions  a  gnawing  pain  deep-fcated  in  the 
bones  of  the  face,  with  fwelHng  in  the  eye-lids,  cheek, 
nofe,  and  upper  lip  ;  and  on  the  other  hand,  an  inflam- 
mation in  thcfe  parts,  or  a  megrim,  is  often  attended 

with  lharp  pain  in  the  teeth.  -Hence,  an  obftrudion 

in  the  duft  of  the  maxillary  fimus,  which  obliges  the 
liqucJr  fecreted  there  to  find  out  a  preternatural  roure 
2  N  n  2  fur 
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^or  itfelf,  may  be  occafioned  by  the  pain  of  the  teeth, 

 Hence,  the  upper  lip  often  fufters  when  the  palate 

or  nt)fe  is  ulcerated. 

The  third,  or  ntaxUlarls  inferior^  branch  of  the  fifth 
pair  going  out  of  the  oval  hole  of  the  fphenoid  bone, 
fcrves  the  mufcles  of  the  lower  jaw,  and  the  mufcles  fi- 
tuated  between  the  os  hyoides  and  jaw  :  All  the  fahvary 
glands,  the  amygdalae,  and  the  external  ear,  have 
branches  from  it :  It  has  a  large  branch  loft  in  the 
tongue,  and  fends  another  through  the  canal  in  the 
fubftance  of  the  lower  jaw  to  ferve  all  the  teeth  there, 
and  to  come  out  at  the  hole  in  the  fore-part  of 

the  jaw,  to  be  loft  in  the  chin  and  under-lip.  

Hence  a  convulfive  contraftion  of  the  mufcles  of. 
the  lower  jaw,  or  the  mouth's  being  involuntarily  (hut,, 
a  grc-at  flow  of  fpittle  or  falivation,  a  pain  in  the  ear, 
efpecially  in  deglutition,  and  a  fwelling  all  about  the 
throat,  are  natural  confequences  of  a  violent  irritation 
of  the  nerves  of  the  lower  teeth  in  the  toothach ;  and 
pain  in  the  teeth  and  ear,  is  as  natural  a  confequence 

of  an  angina.  Hence  alternate  preffure  on  the  chin 

'  may  fometimes  relieve  the  violence  of  a  toothach.  

Hence  deftroying  the  nerves  of  a  tooth  by  aftual  or 
potential  cauteries,  or  pulling  a  carious  tooth,  fo  often 
removes  immediately  all  thcfe  fymptoms. — Hence  no 
cure  is  to  be  found  for  fome  ulcers  in  the  upper  or  lower 
jaw,  but  by  drawing  a  tooth. — Hence,  in  cancers  of  the 
upper  lip,  the  falivary  glands  are  in  danger  of  being 
affefted,  or  the  difeafe.may  be  occafioned  to  the  lip  by 
its  beginning  in  the  glands, — Perhaps  the  fympathy  of 
the  organs  of  tafting  and  fmelling  may  in  fome  meafure 
depend  on  their  both  receiving  nerves  from  the  fifth  pair. 

The  ftxth  pair,  which  is  the  fmalleft  except  the 
fourth,  rifes  froni  the  forepart  of  the  corpora  pyrami- 
dalia  ;  and  each  entering  the  dura  mater  fome  way  be- 
hind the  pofterior  clinoid  procefs  of  the  fphenoid  bone, 
has  a  long  courfe  below  that  membrane,  and  within  the 
receptaculum  at  the  fide  of  the  fella- turcica,  where  it  is 
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immerfed  in  the  blood  of  the  receptacle  ;  but  for  what 
purpofe,  I  ani  ignorant.  It  goes  afterwards  out  at  the 
Ixsramen  lacerum  into  the  orbit,  to  fervc  the  abdudor 
mufclc  of  the  eye. — A  defeft  in  this  nerve  may  there- 
fore be  one  caufe  of  a  ftrabifmus. — In  the  palTiige  of 
this  nerve  below  the  dura  mater,  it  lies  very  contiguous 
to  the  internal  carotid  artery,  and  to  the  ophthalmic 
branch  of  the  fifth  pair  of  nerves.  At  the  place  where 
the  fixth  pair  is  contiguous  to  the  carotid,  a  nerve  ei- 
ther goes  from  each  of  them  in  an  uncommon  way,  to 
wit,  with  the  angle  beyond  where  it  rifes  obtufe,  to  de- 
fcend  with  the  artery,  and  to  forin  the  beginning  of  the 
intercoflal  nerve,  according  to  the  common  defcription  ; 
or,  according  to  other  authors,  this  nerve  comes  up 
from  the  great  ganglion  of  the  intercollal,  to  be  joined, 
to  the  fixth  here. 

The  arguments  for  this  latter  opinion  are,  That, 
according  to  the  common  doctrine,  this  beginning  of 
the  intercoftal  nerve,  as  it  is  -  called,  would  rife  in  a 
manner  not  fo  ordinary  in  nerves.  In  the  next  place, 
it  is  obferved,  that  the  fixth  pair  is  larger  nearer  to  the 
orbit,  than  it  is  before  it  comes  to  the  place  where 
this  nerve  is  faid  to  go  off ;  and  therefore  it  is  more 
probable,  that  it  receives  an  addition  there,  rather  than 
gives  off  a  branch.*  Laftly,  It  is  found,  that  upon  cut- 
ting the  intercoflal  nerves  of  living  animals,  the  eyes 
plainly  were  affefted;  they  lofl;  their  bright  water; 
the  gum,  or  gore,  as  we  call  it,  was  feparated  in  grea- 
ter quantity  ;  the  pupil  was  more  contracted  ;  the  car- 
tilaginous membrane,  at  the  internal  canthus,  came 
more  over  the  eye  ;  and  the  eye-ball  itfelf  was  dimi- 
niftied. 

To  this  it  is  anfwered,  in  defence  of  the  more  com- 
mon doctrine,  ifl.  That  other  branches  of  nerves  go 
ioff  in  a  refle6lcd  way,  as  well  as  this  does,  fuppofmg 
it  to  be  the  beginning  of  the  intercoflal ;  and  that  the 
reflection  would  rather  be  greater,  if  it  is  thought  to 
come  up  from  the  intercoflal  to  the  fixth.    zdly,  It  is 
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denied  that  this  nerve  is  for  ordinary  thicker  at  its  fore 
than  at  its  back-part  ;  and  if  it  was  fuppofed  to  be 
thickeft  nearer  to  the  orbit,  the  conclufion  made  above 
could  not  be  drawn  from  this  appearance,  bccaufe 
other  nerves  enlarge  fometimes  where  there  is  no  addi- 
tion  made  to  them,  as  in  the  inftance  aheady  men- 
tioned of  the  trunk  of  the  fifth  pair  while  below  the 
dura  mater,  ^dly,  The  experiments  on  living  animals 
■  fliow  indeed,  that  the  eyes  are  aflefted  upon  cutting 
the  intercoftal  nerve  ;  but  not  in  the  way  Which  might 
have  been  exptded,  if  the  intercoftal  had  furnifhed 
fuch  a  fliare  of  the  nerve  that  goes  to  the  abduftor 
mufcle^  of  the  eye  :  for  it  might  have  been  thought, 
that  this  mufcle  would  have  been  fo  much  weakened 
immediately  upon  cutting  the  intercoftal,  that  its  anta- 
gonift  the  addudlor  would  have  greatly  prevailed  over 
it,  and  have  turned  the  eye  ftrongly  in  towards  the 
nofe  ;  which  is  not  faid  to  be  a  confequence  of  this  ex- 
periment. So  that  the  arguments  are  ftill  equivocal; 
and  more  obfervations  and  experiments  muft  be  made, 
before  it  can  be  determined  with  certainty  whether  the 
fixth  pair  gives  or  receives  a  branch  here.  In  the  mean 
■  time,  I  fliall  continue  to  fpeak  about  the  origin  of  the 
intercoftal  with  the  generality  of  anatomifts. 

At  this  place  where  the  intercoftal  begins,  the  fifth 
pair  is  conriguous  and  adherent  to  the  fixth  ;  and  it  is 
generally  faid,  that  the  ophthalmic  branch  of  the  fifth 
gives  a  branch  or  two  to  the  beginning  of  the  interco- 
ftal, or  receives  fuch  from  it.  Others  deny  any  fuch 
communication  between  them ;  and  thofe  who  affirm 
the  communication  confefs,  that  in  feme  fubjedls  they 
could  not  fee  it.  After  examining  the  nerves  here  in 
a  great  many  fubjefts,  I  cannot  determine  whether  or 
not  there  are  nervous  filaments  going  from  the  one  to 
the  other.  Sometimes  I  have  thought  that  I  traced  them 
evident  ly  J  at  other  times  1  obferved,  that  what  I  diflec- 
ted  for  nervous  filaments,  was  collapfed  cellular  fub? 
fiance  J  and  in  all  the  fubjefts  where  I  had  pullied  an 
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injeftion  fuccefsfully  into  the  very  fmall  arteries,  I  could 
only  obf^ve  a  plex'us  of  veflels  connedling  the  one  to 
the  other.  In  any  of  thefe  ways,  however,  there  is  as 
much  conncftion  as,  we  are  alfured  from  many  experi- 
ments and  obfervacions  on  othSr  nerves,  is  fuflicient  to 
make  a  very  great  fyinpathy  among  the  nerves  here. — 
Pollibly  the  appearances  in  the  eyes  of  dogs,  whofe  in- 
tercoflal  nerves  were  cut,  might  be  owuig  to  this  fym*. 
pathy. 

The  /event b  pair  comes  out  from  the  lateral  part  of 
the  annular  procefs,  behind  where  the  medullary  pro- 
cefs  .of  the  cerebellum  are  joined  to  that  tuber  ^ 
and  each  being  accompanied  with  a  larger  artery  than, 
moft  other  nerves,  enters  the  internal  meatus  audito- 
rius,  where  the  two  large  bundles  of  fibres,  of  which 
it  appeared  to  confift  within  the  fkull,  foon  feparate  from 
each  other :  one  of  them  entering  by  feveral  fmall.  holes 
into  the  veflibule,  cochlea,  and  femicircular  canals,  is 
ftretched  on  this  inner  camera  of  the  ear  in  a  very  foft 
pulpy  fubftance;  and  being  never  feen  in  the  form  of  a 
firm  cord,  fuch  as  the  other  parcel  of  this  and  mofl  other 
nerves  become,  is  called  the  portio  mollis  of  the  auditory 
nerve. 

The  other  part  of  this  feventh  pair  palTcs  through 
Galen's  foramen  c^cum,  or  Fallopius's  aquseduft,  in 
its  crooked  paffage  by  the  fide  of  the  tyinpanum ;  in 
which  paffage,  a  nerve  fent  to  the  lingual  branch  of  the 
inferior  maxillary  nerve,  along  the  outfide  of  the  tuba 
Euftachiana,  and  crofs  the  cavity  of  the  tympanum, 
where  it  has  the  name  of  chorda  tympa?n,  is  commonly 
faid  to  be  joined  to  it.  The  very  acute  angle  which  this 
nerve  makes  with  the  fifth,  or  the  fudden  violent  re- 
fleftion  it  would  fuffer  on  the  fuppofition  of  its  coming 
from  the  fif  h  to  the  feventh,  appears  unufual;  where- 
as,- if  we  fuppofe  that  it  comes  from  the  feventh  to  the 
fifth,  its  courfe  would  be  more  in  the  ordinary  way,  and 
the  chorda  tympani  would  be  efteemed  a  branch  of  the 
feventh  pair  going  to  join  the  fifth,  the  fize  of  which  is 
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increafed  by  this  acquifitlon.    This  fmaller  bundle  of 
the  feventh  gives  branches  to  the  mufcles  of  the  inal- 
leus,  and  to  the  dura  mater,  while  it  paffes  through  the 
bony  crooked  canal,  and  at  lafl  comes  out  in  a  firm 
chord  named  portio  dura,  at  the  end  of  this  canal,  bcr 
tween  the  flyloid  and  mafloid  proceffes  of  the  temporal 
bone,  giving  immediately  filaments  to  the  little  oblique 
mufcles  of  the  head  jvnd  to  thofe  that  rife  from  the  (ty- 
loid  procefs.  It  then  pierces  through  the  parotid  gland, 
and  divides  into  a  great  many  branches,  which  are  dif- 
perfed  in  the  mufcles  and  teguments  that  cover  all  the 
iide  of  the  upper  part  of  the  neck,  the  whole  face  and 
cranium,  as  far  back  as  the  temples,  including  a  confi- 
derable  part  of  the  external  ear.    Its  branches  having 
thus  a  confiderable  eonnedion  with  all  the  three  branches 
of  the  fifth  pair,  and  with  the  fecond  cervical,  occafion 
a  confiderable  fympathy  of  thefe  nerves  with  it. — Hence 
in  the  tooth-ach,  the  pain  is  fometimes  very  little  in  the 
affe£ted  tooth,  compared  to  what  it  is  all  along  the  fide 
of  the  head  and  in  the  ear,  Hence  probably  the  re- 
lief of  the  toothach  from  blifters  applied  behind  or  be- 
fore the  ear,  or  by  a  hot  iron  touching  the  antihelix  of 

the  ear.  By  this  communication  or  connexion  pof- 

fibly  too  it  is,  that  a  vibrating  firing  held  between  one's 
teeth,  gives  a  llrong  idea  of  found  to  the  perfon  who 
•holds  it,  which  nobody  elfe  can  perceive. — —Perhaps 
too  the  diftribution  of^  this  nerve  occafions  the  head  to 
be  fo  quickly  turned  upon  the  impreffion  of  found  on 
our  ears. 

The  eighth  pair  of  nerves  rife  from  the  lateral  bafes  of 
the  corpora  olivaria  in  difgregated  fibres  ;  and  as  they 
are  entering  the  anterior  internal  part  of  the  holes  com- 
mon to  the  OS  occipitis  and  temporum,  each  is  joined 
by  a  nerve  which  afcends  within  the  dura  mater  from 
the  tenth  oi  the  head,  the  firft,  fecond,  -and  inferior- 
cervical  nerves  :  this,  every  body  knows,  has  the  name 
of  the  nervus  accejforius.  When  the  two  get  out  of  the 
ikull.  the  accefforms  feparates  from  the  eighth,  and,  der 
■     '  '  fcendinp 
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fcending  obliquely  outwards,  pafles  through  the  flerno- 
maftoidcus  mufcle,  to  which  it  gives  branches,  and  af- 
terwards terminates' in  the  trapezius  mufcle  of  the  fca- 
pula.    In  this  courfe  it  is  generally  more  or  lefs  joined 

by  the  fecond  cervical  nerve.  Why  this  nerve,  and 

fcveral  others  which  are  diflributed  to  mufc'les,  are  made 
to  pierce  through  mufcles,  which  they  might  have  only 
paffed  near  to,  I  do  not  know. 

The  large  eighth  pair,  foon  after  its  exit,  gives  nerves 
to  the  tongue,  larynx,  pharynx,  and  ganglion  of  the 
intercoflal  nerve  ;  and  being  disjoined  from  the  ninth 
and  intercoflal,  to  which  it  adheres  clofely  fome  way, 
runs  ftraight  down  the  neck  behind  the  internal  jugular 
vein,  and  at  the  external  fide  of  the  carotid  artery.  As 
it  is  about  to  enter  the  thorax,  a  large  nerve  goes  ofF 
from  the  eighth  of  each  fide:  this  branch  of  the  right  fide 
turns  round  from  the  fore  to  the  back  part  of  the  fub- 
claviaa.  artery,  while  the  branch  of  the  left  fide  turns 
round  the  great  curve  of  the  aorta  ;  and  both  of  them 
mounting  up  again  at  the  fide  of  the  oefophagus,  to 
which  they  give  branches,  are  lofl  at  lad  in  the  larynx, 
llicfe  are  called  the  recurrent  nerves,  which  we  are  de- 
fired  to  ftiun  in  the  operation  of  bronchotomy,  though 

their  deep  fituation  protects  them  fufficiently.  The 

mufcles  of  the  larynx  being  in  a  good  meafure  fupplied 
with  nerves  from  the  recurrents,  it  is  to  be  expefted, 
that  the  cutting  of  them  will  greatly  weaken  the  voice, 
though  it  will  not  be  entirely  loPc  fo  long  as  the  fuperior 
branches  of  the  eighth  pair  are  entire.  Why  the  re- 
current nerves  rife  fo  low  from  the  eighth  pair  to  go  round 
a  large  artery,  and  to  have  fuch  a  long  courfe  upwards, 
1  know  not. 

The  eighth  pair,  above  and  at  or  near  the  place  whSre 
the  recurrent  nerves  go  off  from  it,  or  frequently  the 
recurrents  th.emfelves,  fend  off  fmall  nerves  to  the  pe- 
ricardium, and  to  join  with  the  branches  of  the  inter- 
coflal that  are  diflributed  to  the  heart  j  but  their  fize 
and  fituation  are  uncertain. 

After 


5^2  OF  THE  NERVES.         Part  VIII. 


After  thefe  branches  are  fent  off,  the  par  vagum  on 
each  fide  defcends  behind  the  great  branch  of  the  tra- 
chea, and  gives  numerous  filaments  to  the  lungs,  and 
fome  to  the  heart  in  going  to  the  ocfophagus.  The  one 
or  the  left  fide  running  on  the  forepart  of  the  oefopha- 
gus,  communicates  by  feveral  branches  with  the  right 
one  in  its  defcent  to  be  diflributed  to  the  ftomach:  the 
right  one  gets  behind  the  oefophagus,  where  it  fplits 
and  rejoins  feveral  times  before  it  arrives  at  the  flomach, 
to  which  it  fends  nerves ;  and  then  being  joined  by  one 
or  more  branches  from  the  left  trunk,  they  run  towards 
the  cseliac  artery,  there  to  join  into  the  great  femilunar 
ganglion  formed  by  the  two  intercoftals. 

From  the  didrlbution  of^this  par  vagum,  we  may 
learn,  how  tickling  the  fauces  with  a  feather  or  any  fuch 
fubftance,  excites  a  naufea  and  inclination  to  vomit ; 
* — why  coughing  occafions  vomiting,  or  vomiting  raifes 

a  cough.  Hence  we  fee  how  the  nervous  afihma  and 

the  tuflis  convulfiva,  chincough,  are  attended  with  a 
ftraitening  of  the  glottis; — why  food  difficult  to  digeft 
occafions  the  afthma  to  weakly  people ;  and  why  eme- 
tics have  frequently  cured  the  afthnia  very  fpeedily; — 
why  an  attempt  to  vomit  is  fometimes  in  danger  of  fuf- 
focating  afthinatic  people  ; — why  the  fuperior  orifice  of 
the  ftomach  is  fo  fenfible  as  to  be  looked  on  as  the  feat 
of  the  foul  by  fome ; — why  people  fubjed  to  dilti-ntions 
of  the  ft:omacb,  have  fo  often  the  fenfation  of  balls  in 

their  breafl:  and  throat;  why  the  globus  hyftericus 

is  fo  often  attended  with  a  violent  ftrangulation  at  the 
glottis. 

The  ninth  pair  of  nerves  comes  from  the  inferior  ptrt 
of  the  corpora  pyramidalia,  to  go  out  of  the  flcull  at 
their  proper  holes  of  the  occipital  bone.  After  their 
egrefs  they  adhere  for  fome  way  firmly  to  the  eighth  and 
intercoftal;  and  then  fending  a  branch,  that  in  many 
fubjects  is  joined  with  branches  of  the  firft  and  fecond 
cervical  nerves,  to  be  diflributed  to  the  thyroid  gland, 
and  mufcles  on  the  forepart  of  the  trachea  arteria,  the 
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ninth  is  lofl  in  the  mufcles  and  fubftance  of  the  tongue. 
Some  have  thought  this  nerve,  and  others  have  eftecm- 
cd  the  third  branch  of  the  fifth  pair  of  nerves,  to  be  the 
proper  guftatory  nerve.  I  know  no  obfervation  or  ex- 
periments to  prove  either  opinion,  or  to  affure  us  that 
both  nerves  do  not  ferve  fqr  tailing  and  for  the  mo- 
tion of  the  tongue.:  May  not  the  diftribution  of  this 

nerve  to  the  mufcles  below  as  well  as  above  the  os  hy- 
cides,  contribute.to  their  ailing  more  uniformly  in  de- 
|Dreffing  the  lower  jaw  or  head  ? 

I'he  tenth  pair  rifes  in  feparate  threads  from  the  fides 
of  the  fpinal  marrow,  to  go  out  between  the  os  occipi- 
tis  and  firll  vertebra  of  the  neck.  After  each  of  them 
has  given  branches  to  the  great  ganglion  of  the  interco- 
ftal,  8th,  9th,  and  ift  cervical  nerves,  it  is  diftributed 
to  the  {freight,  oblique,  and  fome  of  the  extenfor  muf- 
cles of  the  head.  Whether  the  name  of  the  tenth  of 
the  head,  or  of  the  firft  vertebral,  ought  to  be  given  to 
this  pair  of  nerves,  is  of  no  fuch  confequence  as  to  deferve 
a  debate,  though  it  has  fome  of  the  marks  of  the  fpi- 
nal nerves,  to  wit,  its  being  formed  of  filaments  pro- 
ceeding from  both  the  fore  and  back  part  of  the  me- 
dulla, and  a  little  ganglion  being  formed  where  thefe 
filaments  meet. 

In  the  defcription  of  the  fixth  pair,  I  followed  the 
ufual  way  of  i^^eaking  among  anatomifts,  and  called 
that  the  beginning  of  the  intercoftal  nerve  which  comes 
out  of  the  fkuU ;  and  therefore  fliall  here  fubjoin  a  cur- 
fory  defcription  of  this  nerve,  notwirhftanding  its  much 
larger  part  is  compofed  of  nerves  coming  out  from  the 
fpinal  marrow.  There  is  no  greater  incongruity  in 
point  of  method  to  fay,  that  the  nerve  we  are  defcri- 
bing  receives  additions  from  others  that  have  not  been 
defcribed,  than  it  is  to  repeat  in  the  defcription  of  a 
great  many  nerves,  that  each  of  them  gives  branches 
to  form  a  nerve  which  we  are  ignorant  of  5  which  is  all 
the  difference  between  defcribing  the  intercoftal  before 
pr  after  the  fpinal  nerves. 

The 
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The  btanch  refleaed  from  the  fixth  pair,  joined 
polhbly  by  feme  filaments  of  the  opthahnic  branch  of  the 
fifth,  runs  along  with  the  internal  carotid  artery,  thro' 
the  crooked  canal  formed  for  it  in  the  temporal' bone 
where  the  little  nerve  is  very  foft  and  pappy,  and  in  fe! 
veral  fubjefts  divides  and  unites  again,  and  is  joined 
by  one  or  more  branches  from  the  fifth,  particularly 
of  its  fuperior  maxillary  branch,  before  it  comes  out  of 
the  fkull.  May  the  compreffion  of  this  nerve  by  the 
carotid  artery,  when  ftretched  during  the  fyftole,  con- 
tribute to  the  diadofe  of  the  heart?  As  foon  as  the 
nerve  efcapes  out  of  this  bony  canal,  it  is  conneded  a 
little  way  with  the  eighth  and  ninth ;  then  feparating 
from  thefe,  after  feeming  to  receive  additional  nerved 
from  them,  it  forms  a  large  ganglion,  into  which 
branches,  from  the  tenth  of  the  head,  and  from  the 
firfl  and  fecond  cervical,  enter.  From  this  ganglion 
the  nerves  come  out  again  fmall  to  run  down  the  neck 
along  with  the  carotid  artery,  communicating  by- 
branches  with  the  cervical  nerves,  and  giving  nerves  to 
the  mufcles  that  bend  the  head  and  neck.  As  the  in- 
tercoftal  is  about  to  enter  the  thorax,  it  forms  another 
ganglion,  from  which  nerves  are  fent  to  the  trachea 
and  to  the  heart ;  thofe  defigned  for  the  heart  joining 
with  the  branches  of  the  eighth,  and  moft  of  them  paf- 
fing  between  the  two  great  arteries  and  the  auricles  to 
the  fubftance  of  that  mufcle.  The  intercoftal  after  this 
confiding  of  two  branches,  one  going  behind,  and  the 
other  running  over  the  forepart  of  the  fubclavian  artery, 
forms  a  new  ganglion,  where  the  two  branches  unite 
below  that  artery;  and  then  defcending  along  the  fides 
of  the  vertebra  of  the  thorax,  receives  branches  from 
each  of  the  dorfal  nerves  ;  which  branches  appearing 
to  come  out  between  the  ribs,  have  given  the  name  of 
intercojlal  to  the  whole  nerve.  Where  the  addition  is 
made  to  it  from  the  fifth  dorfal  nerve,  a  brailch  goes 
off  obliquely  forewards ;  which  being  joined  by  fuch 
branches  from  the  fixth,  feventh,  eighth,  and  ninth 

dorfal. 
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dorfal,  an  anterior  trunk  is  formed,  and  paflcs  between 
the  fibres  of  the  appendix  mufculofa  of  the  diaphragm, 
to  form,  along  with  the  other  intercoftal  and  the 
branches  of  the  eighth  pair,  a  large  femilunar  ganglion, 
fituated  between  the  casliac  and  fuperior  mefenteric  ar- 
teries :  the  roots  of  which  arc  as  it  were  involved  in  a 
fort  of  nervous  net-work  of  this  ganglion,  from  which 
a  great  number  of  very  fmall  nervous  threads  runs  out 
to  be  extended  on  the  furface  of  all  the  branches  of 
thofe  two  arteries,  fo  as  to  be  eafily  feen  when  any  of 
the  arteries  are  ftretched,  but  not  to  be  raifed  from 
them  by  diffeflion ;  and  thus  the  liver,  gall-bladder, 
duodenum,  pancreas,  fpleeO;  jejunum,  ilium,  and  a 
large  (hare  of  the  colon,  have  their  nerves  fent  from  this 
great  folar  ganglion  or  plexus. — May  not  the  periftal- 
tic  motion  of  the  inteftines  depend  in  fome  mcafure  on 
the  paflage  of  the  intercoftal  nerves  through  the  dia- 
phragm ? 

Several  .fibres  of  this  ganglion,  running  down  upon 
the  aorta,  meet  with  other  nerves  fent  from  the  pofte- 
rior  trunk  of  the  intercoftal,  which  continues  its  courfe 
along  the  fides  of  the  vertebrse :  they  fupply  the  glan- 
dulse  renales,  kidneys,  and  teftes  in  men,  or  ovaria  in^ 
women;  and  then  they  form  a  net-work  upon  the  in-' 
ferior  mefenteric  artery  where  the  nerves  of  the  two 
fides  meet,  and  accompany  the  branches  of  this  artery 
to  the  part  of  the  colon  that  lies  in  the  left  fide  of  the 
belly,  and  to  the  reftum,  as  far  down  as  to  the-  lower 
part  of  the  pelvis. 

The  intercoftal  continuing  down  by  the  fide  of  the 
vertebrje  of  the  loins,  is  joined  by  nerves  coming  from 
between  thefe  vertebree,  and  fends  nerves  to  the  organs 
of  generation  and  others  in  the  pelvis,  being  even  joined 
with  thofe  that  are  fent  to  the  inferior  extremities. 

The  almoft  univerfal  connection  and  communication 
which  this  nerve  has  with  the  other  nerves  of  the  body, 
may  lead  us  to  underftand  the  following  and  a  great 
many  more  phayiopiena :— -Why  tickling  the  nofe  cau- 

fes 
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fes  fneezing  : — ^Why  the  too  great  quantity  of  bile  in 

the  cholera  occafions  vomiting  as  well  as  purging :  

Why  people  vomit  in  cohcs,  in  inflammations,  or  other 
irritations  of  the  liver,  or  of  the  ■  dufts  going  from  it 
and  the  gall-bladder  : — Why  a  ftone  in  the  kidneys,  or 
ureters,  or  any  other  caufe  irritating  thofe  organs, 
jfliould  fo  much  more  frequently  bring  on  vomiting  and 
other  diforders  of  the  ftomach,  than  the  ftone  or  any 
other  ftimulating  caufe  in  the  bladder  does : — Why 
vomiting  is  a  fymptom  of  danger  after  child-birth,  li- 
thotomy, and  other  operations  on  the  parts  in  the  pel- 
vis : — Why  the  obftrudtions  of  the  menfes  are  capable 
of  occafioning  ftrangulations,  belching,  colics,  fto- 
mach-aches,  and  even  convulfions  in  the  extremities : 
— Why  veficatories,  applied  from  the  ears  to  the  cla- 
vicles of  children  labouring  under  the  tuflis  convulfiva, 
are  frequently  of  great  fervice : — Why  worms  in  the 
ftomach  or  guts  excite  an  itching  in  the  nofe,  or  grind- 
ing of  the  teeth : — Why  irritations  in  the  bowels  or 
the  belly  occafion  fometimes  univerfal  convulfions  of 
the  body. 

The  Spinal  Nerves  rife  generally  by  a  number  of 
difgregated  fibres  from  both  the  fore  and  back  part  of 
the  medulla  fpinaUs  ;  andfoon  after  form  a  little  knot  or 
ganglion,  where  they  acquire  ftrong  coats,  and  are  ex- 
tended into  firm  cords  j  but  the  ganglion  is  entirely 
formed  by  the  pofterior  bundle.  They  are  diftinguifh- 
ed  by  numbers,  according  to  the  vertebrae  from  be- 
tween  which  they  come  out ;  the  fuperior  of  the  two 
bones  forming  the  hole  through  which  they  pafs,  be- 
ing the  one  from  which  the  number  is  applied  to  each 
nerve.  There  arc  generally  faid  to  be  thirty  pair  of 
them :  feven  of  which  come  out  between  the  vertebrae 
of  the  neck,  twelve  between  thofe  of  the  back,  five 
between  thofe  of  the  loins,  and  fix  from  the  falfe  ver- 
tebrae. 

The  firfl  cervical  pair  of  nerves  comes  out  between 
the  firfl  and  fecond  vertebra  of  the  neck  j  and  haying 

given 
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given  branches  to  join  with  the  tenth  pair  of  the  head, 
the  fecond  cervical  and  intercoftal,  and  to  ferve  the 
mufcles  that  bend  the  neck,  it  lends  its  largefl  branches 
backwards  to  the  extenlbr  mufcles  of  the  head  and 
neck  ;  fome  of  which  piercing  through  thefe  mufcles, 
run  up  on  the  occiput  to  be  loft  in  the  teguments  here; 
and  many  fibres  of  it  advance  fo  far  forward  as  to  be 
connefted  with  the  fibrils  of  the  firft  branch  of  the  fifth 
pair  of  the  head,  and  of  the  portio  dura  of  the  auditory 

nerve.  Hence  poflibly  it  is,  that  a  clavus  hyftericus 

changes  fuddenly  fomctimes  from  the  forehead  to  a  - 
violent  pain  and  fpafm  in  the  back-part  of  the  head  and 
neck. 

The  fecond  cervical  is  foon  joined  by  fome  branches 
to  the  ninth  of  the  head  and  intercoftal,  and  to  the  firft 
and  third  of  the  neck ;  then  has  a  large  branch  that 
comes  out  at  the  exterior  edge  of  the  fterno-maftoideus 
mufcle,  where  it  joins  with  the  accefforius  of  the  eighth 
pair  ;  and  is  afterwards  diftributed  to  the  platyfma  my- 
cides,  teguments  of  the  fide  of  the  neck  and  head,  pa- 
rotid gland,  and  external  ear,  being  connefted  to  the 
portio  dura  of  the  auditory  nerve,  and  to  the  firft  cer- 
vical. The  remainder  of  this  fecond  cervical  is  fpent 
on  the  levator  fcapulse  and  the  extenfors  of  the  neck 
and  head.  Generally  a  large  branch  is  here  fent  off  to 
join  the  accefforius  of  the  eighth  pair,  near  the  fuperior 
angle  of  the  fcapula. 

To  the  irritation  of  the  branches  of  this  nerve  it  pro- 
bably is,  that,  in  an  inflammation  of  the  parotid  gland, 
the  neck  is  pained  fo  far  down  as  the  clavicle,  the  head 
is  drawn  towards  the  fhoulder  of  the  affcfted  fide,  and 

the  chin  is  turned  to  the  other  fide.  In  opening  the 

external  jugular  vein,  no  operator  can  promife  not  to 
touch  fome  of  the  cutaneous  branches  Qf  this  nerve  with 
the  lancet  j  which  occafions  a  fharp  pricking  pain  in 
the  mean  time,  and  a  nunibnefs  of  the  fkiu  near  the 
orifice  for  fome  time  after. 

The  third  pair  of  the  neck  pafTcs  out  between  the 

third 
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third  and  fourth  cervical  vertebrfE ;  having  immediately 
a  communication  with  the  fecond,  and  fending  down 
a  branch,  which,  being  joined  by  a  branch  from  the 
fourth  cervical,  forms  the  phrenic  nerve.  This  de- 
fcending  enters  the  thorax  between  the  fubclavian  vein 
and  artery  ;  and  then  being  received  into  a  groove 
formed  for  it  in  the  pericardium,  it  has  its  courfe  along 
this  oapfula  of  the  heart,  till  it  is  lofl:  in  the  middle 
part  of  the  diaphragm.  The  right  phrenic  has  a  Itraight 
courfe ;  but  the  left  one  is  obliged  to  make  a  confider- 
able  turn  outwards  to  go  over  the  prominent  part  of  the 
pericardium,  where  the  point  of  the  heart  is  lodged. 
Hence,  in  violent  palpitations  of  the  heart,  a  pungent 

acute  pain  is  felt  near  the  left  orifice  of  the  ftomach  

The  middle  of  the  diaphragm  fcarce  could  have  been 
fupplied  by  any  other  nerve  which  could  have  had  fuch 
a  ftraight  courfe  as  the  phrenic  has.  If  the  fubclavian 
artery  and  vein  have  any  elfed  upon  this  nerve,  1  do 
not  know  it. 

The  other  branches  of  the  third  cervical  nerve  are 
diftributcd  to  the  mufcles  and  teguments  at  the  lower 
part  of  the  neck  and  top  of  the  flioulder.  No  wonder 
then  that  an  inflammation  of  the  liver  or  fpleen,  an  ab- 
fcefs  in  the  lungs  adhering  to  the  diaphragm,  or  any 
other  caufe  capable  of  irritating  the  diaphragm,  fliould 
be  attended  with  a  fharp  pain  on  the  top  of  the  flioul- 
der, as  well  as  wounds,  ulcers,  &c.  of  this  mufcle  it- 
felf. — If  the  irritation  of  this  mufcld  is  verj  violent,  it 
may  occafion  that  convulfive  contraftion  of  the  dia- 
phragm which  is  called  an  hiccough  ;  and  therefore  an 
hiccough  in  an  inflammation  of  the  liver  has  been  jullly 
declared  to  be  an  ill  fymptom. 

An  irritation  of  the  thoracic  nerves  vi'hich  produces 
fneezing,  may  fometimes  free  the  phrenic  nerves  from 
any  fpafm  they  occafion :  fo  that  fneezing  fometimes 
takes  away  the  hiccough  ;  and  a  derivation  of  the  fluid 
of  the  nerves  any  other  way  may  do  the  fame  thing  : 
or  the  hiccough  may  alfo  be  fometimes  cured,  by  draw- 
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in^  up  into  (he  nofe  the  fmoke  of  burning  paper  or 
other  acrid  fumes,  fwaHowing  pungent  or  aromatic  me- 
dicines, and  by  a  furprife,  or  any  other  ftrong  applica- 
tion of  the  mind  in  thinking,  or  in  diftinguifliing  ob- 
jeds :  or,  when  all  thefe  have  failed,  it  has  been  put 
away  by  the  brill;  ftimulus  of  a  blilfering  plaiter  ap- 
plied to  the  back. 

The fourth  cervical  nerve,  after  fending  off  that  branch 
which  joins  with  the  third  to  form  the  phrenic,  and  bei 
flowing  twigs  on  the  mufclts  and  glands  of  the  neck, 
runs  to  the  arm-pit,  where  it  meets  with  the Jifth^Jixth, 
and  fcventh  cervicals,  and  firfl  dorfal,  that  cfcape  in  the 
interfaces  of  the  n^uiculi"  fcaleni,  to  come  at  the  arm- 
pit, where  they  join,  feparate,  and  rejoin,  in  a  way  fcarce 
to  be  rightly  expreffed  in  words;  and,  after  giving  fe- 
veral  confiderable  nerves  to  the  mufcles  and  teguments 
which  cover  the  thorax-,  tiiey  divide  into  feveral  branch- 
es, to  be  diflributed  to  all  the  parts  of  the  fuperior  ex- 
tremity. Seven  of  thefe  branches  I  fhall  defcribe  under 
particular  names, 

1 .  Scopiilaris  runs  flraight  to  the  cavitas  femilunata 
of  the  upper  colta  of  the  fcapula,  which  is  a  hole  in  the 
recent  fubject,  by  a  ligament  being  extended  from  one 
angle  of  the  bone  to  the  other,  giving  nerves  in  its  way 
to  the  mufcles  of  the  fcapula.  When  it  has  pafF^'d  this 
hole,  it  fiipplies  the  fupra-fpinatus  mufcle ;  and  then 
defcending  at  the  anterior  root  of  the  fpine  of  the  fca- 
pula, it  is  loil  in  the  other  mufcles  that  lie  on  the  dor- 
fum  of  that  bone. 

2.  Articularis  finks  downwards  at  the  axilla,  to  get 
below  the  neck  of  the  head  of  the  os  humeri,  and  to 
mount  again  at  the  back-part  of  it ;  fo  that  it  almofl 
furrounds  the  articulation,  and -is  diftributed  to  the 
mufcles  that  draw  the  arm  back,  and  to  thofe  that  raife 
it  up. 

3.  Cutaneus  runs  down  the  fore-part  of  the  arm  near 
the  fkin,  to  which  it  gives  off  branches ;  and  then  divides 
on  the  infide  of  the  fotrq-arm  into  fev.eral  nerves,  which 
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fupply  the  teguments  there,  and  on  the  pahn  of  the 

hand.  rin  opening  the  bafilic  vein  of  the  arm  at  the 

Qrdinary  place,  the  lame  fymptoms  are  fometimes  pro- 
duced as  in  opening  the  external  jugular  vein,  and  from 
a  like  caufe,  to  wit,  from  hurting  a  branch  of  this  cuta- 
neous nerve  with  the  lancet. 

4.  Mufculo-cutaneus,  or  perforans  Cafferi,  pafles  thro' 
the  coraco-brachialis  mufcle;  and  after  fupplying  the  bi- 
ceps flexor  cubiti  and  brachiseus  internus,  pafTes  behind 
the  tendon  of  the  biceps,  and  over  the  cephalic  vein, 
to  be  beftowed  on  the  teguments  on  the  outfide  of  the 
fore  arm  and  back  of  the  hand.  This  nerve  is  fome- 
times hurt  in  opening  the  cephalic  vein,  ajid  caufes  pain 
and  numbnefs  for  a  Ihort  time. 

5.  Mufcularis  has  a  fpiral  courfe  from  the  axilla,  un- 
der the  OS  humeri,  and  backward  to  the  external  part 
of  that  bone,  fupplying  by  the  way  the  extenfor  mufcles 
of  the  fore  arm,  to  which  it  runs  between  the  two  bra- 
chisei  mufcles,  and  within  the  fupinator  radii  longus. — 
At  the  upper  part  of  the  fore-arm,  it  fends  off  a  branch, 
which  accompanies  the  fupinator  longus  till  it  comes 
near  the  wrifl,  where  it  paffes  obliquely  over  the  radius, 

to  be  lofl  in  the  back  of  the  hand  and  fingers.  -The 

-principal  part  of  this  nerve  pierces  through  the  fupina- 
tor radii  brevis,  to  ferve  the  mufcles  that  extend  the 
hand  and  fingers,  whofe  adions  are  not  injured  when 
the  fupinator  afts.  Part  of  this  nerve  feems  to  be  loffc 
upon  the  ligament  of  the  wrifl. 

6.  Ulnaris  is  extended  along  the  infide  of  the  arm, 
to  give  nerves  to  the  mufcles  that  extend  the  fore -arm 
and  to  the  teguments  of  the  elbow:  towards  the  lower 
part  of  the  arm,  it  flants  a  little  backward  to  come  ar 
the  groove  behind  the  internal  condyle  of  the  os  hu- 
meri, through  which,  it  runs  to  the  ulna :  in  its  courfe 
along  this  bone,  it  ferves  the  neighbouring  mufcles 
and  teguments;  and  as  it  coines  near  the  wrift,  it  de- 
taches a  branch  obliquely  over  the  ulna  to  the  back 
of  the  hand,  to  be  loft  in  the  convex  part  of  feve- 
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ral  fingers.  The  larger  part  of  the  nerve  goes  ftraight 
forward  to  the  internal  fide  of  the  os  pififonne  of  the 
wrill;  where  it  fends  off  a  branch,  which  finks  under  the 
large  tendons  in  the  palm,  to  go  crofs  to  the  other  fide 
of  the  wrift,  ferving  the  mufculi  kimbricales  and  inter- 
offti,  and  at  lafl:  terminating  in  the  fliort  mufcles  of  the 
thumb  and  fore-finger.  What  remains  of  the  ulnar 
nerve  after  fupplying  the  fhort  mufcles  of  the  little- 
finger,  divides  into  three  branches;  whereof  two  are 
extended  along  the  fides,  of  the  Iheath  of  the  tendons  of 
the  flexors  of  the  little-finger,  to  furnifli  the  concave 
fide  of  that  finger  ;  the  third  branch  is  difpofed  in  the 
fame  way  upon  the  fide  of  the  ring-finger  next  to  the 
little-finger. 

When  we  lean  or  prefs  on  the  internal  condyle  of  the' 
OS  humeri,  the  numbnefs  and  prickling  we  frequently 
feel,  point  out  the  courfe  of  this  nerve.  1  have  feen  a 
weaknefs  and  atrophy  in  the  parts  which  I  mentioned 
this  nerve  to.be  fent  to, -after  a  wound  in  the  internal 
lower  part  of  the  arm. 

7.  Radial'is  accompanies  the  humeral  artery  to  the 
bending  of  the  elbov/,  ferving  the  flexors  of  the  cubit 
in  its  way;  then  paffmg  through  the  pronator  radii  te- 
res mufcle,  it  gives  nerves  to  the  mufcles  on  the  fore- 
part of  the'  fore-arm,  and  continues  its  courfe  near  to 
the  radius,  bellowing  branches  on  the  circumjacent 
mufcles.  Near  the  wrift,  it  fometimes  gives  off  a 
nerve  which  is  diftributed  to  the  back  of  the  hand,  and 
the  convex  part  of  the  thumb  and  feveral  of  the  fingers, 
infliead  of  the  branch  of  the  mufcular.  The  larger 
part  of  this  nerve,  paffmg  behind  the  annular  ligament 
of  the  wrift,  gives  nerves  to  the  fliort  mufcles  of  the 
thumb  ;  and  afterwards  fends  a  branch  along  each  fide 
of  the  (heath  of  the  tendons  of  the  flcxorS  of  the  thumb, 
fore-finger,  mid-finger,  and  one  branch  to  the  fide  of 
the  ring-finger,  next  to  the  middle  one,  to  be  lolt  on  the 
concave  fide  of  thofe  fingers. 

Though  the  radial  nerve  paffes  through  the  pronator 
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mufcle,  and  the  mufcular  nerve  feems  to  be  ftill  more 
unfavourably  placed  within  the  iupinator  brevis ;  yet 
the  adlion  of  thefe  mufcles  does  not  feem  to  have  any  ef- 
fc6t  in  hinderhig  the  influence  of  thefe  nerves ;  for  the 
fingers  or  hand  can  be  bended  while  pronation  is  per- 
forming  yigoroufly,  and  they  can  be  extended  while  fu- 
pination  is  exercifed. 

The  manner  of  the  going  off  of  thefe  nerves  of  the 
fingers,  both  from  the  ulnar  and  radial,  is,  that  a  fmgle 
branch  is  fent  from  the  trunk  to  the  fide  of  the  thumb 
and  little  finger  fartheft  from  the  other  fingers  ;  and  all 
the  reft  are  fupplied  by  a  trunk  of  a  nerve,  which  fplits 
into  two  fomc  way  before  it  comes  as  far  as  the  end  of 
the  metacarpus,  to  run  along  the  fides  of  different  fin- 
gers that  are  iiearefl  to  each  other. 

It  might  have  been  obferved,  that,  in  defcribing  the 
poPierior  branches  of  the  ulnar  and  mufcular  nerve,  I 
did  not  mention  the  particular  fingers,  to  the  convex 
part  of  which  they  are  diftributed.-  My  reafon  for  this 
omiflion  is,,  the  uncertainty  of  their  diftribution  ;  for 
though  fometimes  thefe  pofterior  branches  go  to  the 
fame  fingers,  to  the  concave  part  of  which  the  anterior 
branches  of  the  ulnar  and  radial  are  fent,  yet  frequent- 
ly they  are  diftributed  otherwife. 

The  fituation  of  thefe  brachial  nerves  in  the  axilla, 
may  let  us  fee  how  a  weaknefs  and  atrophy  may  be 
brought  on  the  arms  by  long-continued  preffure  of 
crutches,  or  fuch  other  hard  fubftances  on  this  part ; 
and  the  courfe  of  them  from  the  neck  to  the  arm  may 
teach  us,  how  much  better  effefts  veficatories,  or  ftimu- 
lating  nervous  medicines,  would  have,  when  applied 
to  the  fkin  covering  the  tranfverfe  proceffes  of  the  ver- 
tebrse  of  the  neck,  or  at  the  axilla,  than  when  they  are 
put  between  the  flioulders,  or  upon  the  fpinal  proceffes, 
in  convulfions  or  paliies  of  the  fuperior  extremities, 
where  a  ftimulus  is  required. 

The  twelve  dorfal  nerves  of  each  fide,  as  foon  as  they 
efcape  from  between  the  vertebrae,  fend  a  branch  for- 
ward 
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vard  to  join  the  intercoflal,  by  which  a  communication 
is  made  among  thcni  all;  and  they  icon  likcwife  give 
branches  backwards  to  the  mufcles  that  raife  the  trunk 
of  the  body,  their  principal  trunk  being  extended  out- 
wards to  come  at  the  furrow  in  the  lower  edge  of  each 
rib,  in  which  they  run  toward  the  anterior  part  of  the 
thorax,  between  the  internal  and  external  intercoftal 
mufcles,  giving  off  branches  in  their  courfe  to  the  muf- 
cles and  teguments  of  the  thorax. 

The  firjl  dorfal,  as  was  already  obferved,  is  particular 
in  this,  that  it  contributes  to  form  the  brachial  nerves  ; 
and  tliat  the  two  branches  of  the  intercoftal,  which 
come  down  to  the  thorax,  form  a  confiderable  ganglion 
with  it. 

The  fix  lower  dorfal  nerves  give  branches  to  the  dia- 
phragm and  abdominal  mufcles. 

The  twelfth  joins  with  the  firfl  lumbar,  and  beftows 
nerves  on  the  mufculus  quadratus  lumborum  and  ilia- 
cus  internus. 

May  not  the  communications  of  all  thefe  nerves  be 
one  reafon,  why  the  parts  they  ferve  a6l  fo  uniformly 
and  conjunftly  in  refpiration,  and  confpire  together  in 
the  convulfive  motions  of  coughing,  fneezing,  &c. — 
The  tvi'itching  fpafms  that  happen  fometimes  in  diffe- 
rent parts  of  the  mufcles  of  the  abdomen,  by  an  irrita- 
tion on  the  branches  of  the  lower  dorfal  nerves,  are  in 
danger  of  occafioning  a  miffake  in  praftice,  by  their 

refemblance  to  the  cholic,  nephritis,  &c. — ■  The 

communications  of  thefe  lower  ones  with  the  inter- 
coftals,  may  ferve  to  explain  the  violent  effort  of 
the  abdominal  mufcles  in  a  tenefmus,  and  in  child- 
bearing.  . 

As  the  intercoflal  is  larger  in  the  thorax  than  any- 
where elfe,  and  feems  to  diminifli  gradually  as  it  afcends 
and  defcends,  there  is  caufe  to  fufpeft  that  this  is  the 
trunk  from  which  the  fuperior  and  inferior  pairs  are 
fent  as  branches. 

I'he  five  lumbar  nerves  on  each  fide  communicate 
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with  the  intercoflal  and  with  each  other,  and  give 
branches  backwards  to  the  loins. 

The  Jirjl  communicates  with  the  laft:  dorfal,  fends 
branches  to  the  abdominal  mufcles,  to  the  pfoas  and  ili, 
acus,  and  to  the  teguments  and  mufcles  on  the  fore- 
part of  the  thigh  ;  while  its  principal  branch  joins  with 
the  other  nerves,  to  form  the  crural  nerve. 

The  fecond  lumbar  nerve  palTcs  through  the  pfoas 
mufcle,  and  is  diftributed  nearly  in  the  fame  way  as  the 
former  :  as  is  alfo  the  third. 

Branches  of  the  fecond,  third,  and  fourth,  make  up 
one  trunk,  which  runs  along  the  fore-part  of  the  pelvisj 
and  pafling  in  the  notch  at  the  fore-part  of  the  great 
hole  common  to  the  os  pubis  and  ifchium,  is  fpent  on 
the  adduftor  mufcles,  and  on  the  teguments  on  the  in- 
fide  of  the  thigh.  This  nerve  is  called  the  obturator or 
■pojlerior  crural  nerve. 

By  united  branches  from  the  firfl:,  fecond,  third,  and 
fourth  lumbar  nerves,  a  nerve  is  formed  that  runs  along 
the  pfoas  mufcle,  to  efcape  with  the  external  iliac  vef- 
fels  out  of  the  abdomen,  below  the  tendinous  arcade 
of  the  external  oblique  mufcle.  This  nerve,  which  is 
named  the  anterior  crural,  is  diftributed  principally  to 
the  mufcles  and  teguments  on  the  fore-part  of  the  thigh, 
A  branch,  however,  of  this  nerve  runs  down  the  infide 
of  the  leg  to  the  upper  part  of  the  foot,  keeping  near 
to  the  vena  fiiphena  ;  in  opening  of  w'hich  with  a 
lancet  at  the  ankle,  the  nerve  is  fometimes  hurt,  and  oc- 
cafions  lliarp  pain  at  the  time  of  the  operation,  and 
nunibnefs  afterwards. 

The  remainder  of  the  fourth  lumbar  and  the  fifth  join 
in  compofmg  the  largeft  nerve  of  the  body,  which  is 
foon  to  be  dcfcribed. 

Whoever  attends  to  the  courfe  of  thefe  lumbar  nerves, 
and  of  the  fp(;rmatic  veffcls  and  nerves  upon  the  pfoas 
mufcle,  with  the  oblique  paHage  of  the  ureter  over  that 
mufcle,  will  not  be  furprifed,  that  when  a  ftone  is  pafs- 
ing  in  this  canal,  or  even  when  it  is  inSaiued,  the  trunk 
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of  the  body  cannot  be  raifed  erect,  without  great  pain; 
or  that  the  ikin  of  "the  thigh  becomes  lefs  fenfible,  and 
the  thigh  is  drawn  forward,  and  that  the  telticle  often 
iwclls  and  is  drawn  convulfively  towards  the  ring  of  the 
abdominal  mufcles. 

The  fix  pair  of  the  falfe  vertebra  coni\(i  eacli  of  fmali 
pofterior  branches  fcnt  to  the  hips,  and  of  large  ani. 
terior  branches. 

The  firft,  fecond,  and  third,  after  coming  thro'  the 
three  upper  holes  in  the  fore-part  of  the  osfacrum,  join  to- 
gether with  the  fourth  and  fifth  of  the  loins,  to  form  the 
largeft  nerve  of  the  body,  which  is  well  known  by  the 
name  of fciatic  or  ifchiatic  nerve  :  This,  after  fending 
large  nerves  to  the  different  parts  of  the  pf;lvis,  and  to 
the  external  parts  of  generation  and  the  podex,  as  alfo 
to  the  mufcles  of  the  hips,  palTes  behind  the  great  tuber 
of  the  OS  ifchium,  and  then  over  the  quadrigemini  muf- 
cles to  run  down  near  to  the  bone  of  the  thigh  at  its 
back-part,  giving  off" nerves  to  the  neighbouring  mufcles 
and  teguments.  Some  way  above  the  ham.  where  it 
has  the  name  of  the  poplitceus  nerve,  it  fends  off"  a  large 
branch  that  pafiTes  over  the  fibula,  and  finking  in  among 
the  mufcles  on  the  anterior  external  part  of  the  leg, 
runs  down  to  the  foot,  to  be  loll  in  the  upper  part  of 
the  larger  toes,  fupplying  the  neighbouring  mufcles  and 
teguments  every  where  in  its  paflage.  The  larger  branch 
of  the  fciatic,  after  giving  branches  to  the  mufcles  and 
teguments  about  the  ham  and  knee,  and  fending  a  large 
cutaneous  nerve  down  the  calf  of  the  leg,  to  be  lofl  at 
lall  on  the  outfide  of  the  foot  and  upper  part  of  the 
leffer  toes,  finks  below  the  gemellus  mufcle^  and  diftri- 
butes  nerves  to  the  mufcles  on. the  back  of  the  leg; 
among  which  it  continues  its  courfe,  till,  pafling  behind 
the  internal  malleolus,  and  in  the  internal  hollow  of  the 
OS  calcis,  it  divides  into  the  two  plantar  nerves :  The 
internal  of  which  is  diftributed  to  the  toes  in  the  fame 
manner  that  the  radial  nerve  of  the  hand  ferves  the  con- 
cave fide  of  the  thumb  and  fingers ;  and  the  external 
■plantar  is  divided  and  diftributed  to  the  fole  of  the  foot 
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and  toes,  nearly  as  the  ulnar  nerve  is  in  the  palm  of  the 
hand,  and  in  the  concave  part  of  the  fingers. 

Several  branches  of  thefe  nerves,  that  ferve  the  infe- 
rior extremities,  pierce  through  mufcles. 

By  applying  what  wasfardofthe  nerves  in  general  to 
the  particular  diftribution  of  the  nerves  of  the  inferior 
extremities,  we  may  lee  how  people  with  fractured  legs, 
efpecially  where  there  are  fplinters,  fliould  be  fubjccl 

to  convuhive  flartings  of  the  fradured  member  :  

Why,  upon  tying  the  blood-veffcls  in  an  amputation  of 
the  leg,  the  patients  fliould  fometimes  complain  of  vio- 
lent pain  in  their  toes  ;  why  fuch  patients  fliould  al- 

fo  be  troubled  with  flartings;  why,  for  a  confider- 

able  time  after  the  amputation  of  the  difeafed  limb, 
'when  the  fuppuration  is  well  advanced,  they  fliould 
complain  of  pain  in  the  fore  which  occafioned  the  am- 
jDUtation. 

'Vh^  fourth,  which,  with  the  two  following,  is  much 
fmaller  than  the  three  fuperior,  foon  is  lofl:  in  the  vefica 
urinaria  and  intefl:inum  reclum. 

,  The  fifth  comes  forward  between  the  extremity  of 
the  OS  facrum  and  coccygis,  to  be  ditlributed  principally 
to  the  levatores  ani. 

The/A-//7,  which  may  be  confidered  as  the  termina- 
tion of  a  fubftance  called  Ugamentum  denticulatum,  ad- 
vances forward  below  the  broad  fhoulders  of  the  firft 
bone  of  the  os  coccygis,  and  is  loll  in  the  fphinfter  ani 
and  teguments  covering  it. 

The  branches  of  the  tour  lafl:  cervical  nerves,  and  of 
the  firfl  dorfal,  which  arc  bellowed  on  the  fuperior  ex- 
tremities, and  the,  two  crurals,  with  the  fciatic,  which 
are  diifributtd  to  the  ipferior  extremities,  are  much  lar- 
ger proportionally  to  the  parts  they  ferve,  than  the 
nerves  of  the  trunk  of  the  body,  and  efpecially  of  the 
vifcera,  are ;  and  for  a  very  good  reafon,  that  m  the 
moft  common  neceflfary  adf  ions  of  life,  a  fufiicient  quan- 
tity of  fluid,  on  which  the  influence  of  nerves  feems  to 
depend,  may  be  fupplied  to  the  mufcles  there,  which 
are  objlged  to  perform  more  frequent  and  violent  con- 
°  tractions 
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traftlons  than  any  other  parts  do.  The  fize  of  the 

nerves  of  the  inferior  extremities  fcems  larger  propor- 
-tionaliv  than  in  the  fupcrior  extremities  ;  the  infe  rior 
extremities  having  the  weight  of  the  whole  body  to  fu- 

Itain,  and  that  frequently  at  a  great  difadvantage.  

What  the  effctl  is  of  the  nerves  here  being  injured,  we 
fee  daily:  When  people  happen, by  fitting  wrong,  to  com- 
prefs  the  fciatic  nerve,  they  are  incapable  for  fome  time 
after  to  fupport  themfelves  on  the  afFeSed  extremity; 
and  this  is  Itill  more  remarkable  in  the  fciatica  or  hip- 
gout,  in  which  the  member  is  not  only  weakened,  but 
gradually  flirivels  and  waftcs. 

Explanation  of  Tables  XV.  and  XVI. 

Tab.  XV.— (t)  The  firft  branch  of  the  fifth  pair  of 
nerves,  (z)  The  fecond  branch  of  the  fifth  pair.  (3)  The 
third  branch  of  the  fifth  pair.  (4)  The  trunk  of  the 
eighth  pair  cut.  (5)  The  recurrent  nerve.  (6)  The  great 
fympathe'tic  nerve.  (7)  The  uppermo{t  ganglion  of 
the  great  fympathetic  nerve.  (8)  The  ramus  fplanch- 
nicus  of  the  great  fympathetic  nerve.  (9)  A  branch  of 
the  fub-occipital,  or  tenth  pair  of  the  head,  joining  the 
great  fympathetic  nerve.  (10)  The  firfl:  cervical  nerve. 
'■(11)  The  .feventh  cervical  nerve.  The  intermediate 
ce  vicals  come  out  in  afimilar  manner.  (12)  Ihe  phre- 
nic nerve.  (1  3)  The  axillary  plexus.  (14)  The  muf- 
cular  nerve  of  the  arm.  (15)  The  articular  nerve. 
(16)  The  fpiral  nerve.  (17)  The  radial  nerve.  (18)  The 
ulnar  nerve.  (19)  The  firft  intercofial  nerve.  (20)  The 
lafl  intercoftal  nerve.  The  other  ten  come  out  in  the 
fame  manner.  (21)  The  firfl  lumbar  nerve.  (22)  The 
laft  lumbar  nerve.  The  three  intermediate  lumbar  nerves 
come  out  in  a  fimilar  way.  (23)  Branches  from  the 
external  thoracic  nerves  running  down  upon  the  fide  of 
the  thorax.  (24)  Branches  fent  ofFfrom  the  intercoftal 
and  lumbar  nerves  to  fupply  the  outer  part  of  the  thorax 
^ind  abdomen.  (2 5)  Nerves  of  the  os  facrum.  (26)  The 
pbiiurator  nerve.     (27)  The  anterior  crural  nerve, 

(28)  A 
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(28)  A  branch  of  the  anterior  crural  nerve,  which  runs 
near  the  vena  faphcna  major,  (zy)  The  anterior  tibial 
nerve  running  down  to  the  foot. 

Tab.  XVI.— .(i)  The  recurrent  nerve.  (2)  A  branch 
of  the  ^th  cervical  nerve,  joining  the  recurrent  one  be- 
fore it  terminates  on  the  mufculus  trapezius.  (3) Branch- 
es of  the  fifth  pair,  perforating  thefcalenus  medius  to 
be  fpent  upon  the  rhomboid  mufcles.  (4)  Branches  of 
the  fub-occipiral  nerve,  running  to  the  fmall  mufcles 
at  the  under  and  back  part  of  the  head.  (5)  Pofte- 
rior  branches  of  the  cervical  nerves.  (6)  Poflerior 
branches  of  the  dorfal  nerves.  (7 )  Pofterior  branches 
of  the  dorfal  and  lumbar  nerves  running  to  the  ereftor 
mufcles  of  the  back.  (H)  Pofterior  branches  of  the 
dorfal  nerves,   penetrating   the    intercoflal  mufcles. 

(9)  Branches  from  the  laft  dorfal,  and  from  the  lumbar 
nerves,  fupplying  the  lumbar  and  abdominal  mufcles. 

(10)  Branches  from  fome  of  the  lower  cervical  nerves, 
running  to  the  mufcles  on  the  back  part  of  the  fcapula. 

(11)  The  articular  nerve.  (12)  A  branch  from  the 
axillary  plexus  running  to  the  mulculus  latiffimus  dorfi. 
(i  3)  Another  branch  from  the  axillary  plexus  running 
to  the  latiffimus  dorfi  and  ferraius  magnus.  (14)  The 
fpiral  nerve.  (15)  The  ulnar  nerve.  (16)  Small 
branches  coming  through  the  holes  in  the  back  part  of 
the  OS  facrum  on  running  to  the  mufcles,  &c.  there, 
(17)  A  fmall  branch  running  out  between  the  os  fa- 
crum and  os  coccygis.  (iH)  The  end  of  the  cauda 
equina  running  through  the  canal  at  the  back  part  of 
the  OS  facrum.  (19)  The  fciatic  nerve.  (20)  Branches 
from  the  fciatic  nerve  to  the  mufcles  on  the  back  part 
of  the  pelvis.  (2  1 )  Branches  from  the  fciatic  nerve  to 
the  mufcles,  kc.  about  the  anus.  (22)  Branches  from 
the  fciatic  nerve  to  the  gluteus  maximus  and  mufcles  at 
the  upper  and  back  part  of  the  thigh.  (23)  Trunk  of 
the  fciatic  nerve,  fending  off  branches  to  the  mufcles  on 
the  back  part  of  the  thigh.  (^4)  The  fibular  nerve 
fent  off  from  the  fciatic  one.  (2  5)  The  pofterior  tibial 
nerve,  which  is  a  continiiation  of  the  fciatic  nerve. 
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A. 

APdosien  dtfcrihed,  148.  Inte- 
(jiimcnts  of  it,  150.    Its  cavity, 
iSi.  Its  form,  148,  14P,  IS  I.  How 
diviticd,  2ji.    Veins  on  the  back- 
part  of  it,  481. 
Accelerator,  a  nuifcle  in  women  ter- 
minates like  it,  3(^9. 
Ai'celeratorcs  (lelcnbcd,  .istf. 
Alae  of  'he  abdomen,  3(S7' 

  niinorcs,  five  interna:,  a  name  of 

the  nymphas,  370. 
Allantois  in  quadrupeds  defcribed,  38  j. 
Amoii  liciuor,  where  the  emiiryo  floats, 
577)  38s-    Falfe  water,  where  col- 
iedted,  ;8(5. 
Amnion  dcfcnbcd,  38J. 
Amnios  defcribcd,  371J. 
Antiproftais  defcribcd,  353. 
Anus  defcribcd,  280.     Its  nnifcles,  ih. 
Aorta,  receives  the  blood  from  the  left 
ventricle  of  the  heart,  126,  397,398. 
Its  fmall  capital  branches,  399.  al- 
moll  always  in  pairs,  ill.  General 
diftrihiition  of   its  branches,  400. 
General  divifion  of  it,  399.  Ante- 
rior branches  of  the  inferior  part  of 
it,  40Z.     Poflerior  branches  of  its 
inferior  part,  403. 

 afcendens,  39,9. 

—  defccndens,  ii(J,  399. 
Appendices  coii  adipof^,  176. 

 e[>iploicx,  315, 

Appcndicnia  vermiformis,  173, 
Aqua  pericardii,  131. 
Areola  ef  the  brealfs  defcribcd,  »i(S. 
Arieria  angularis,  406. 

  articuiaris,  419. 

;  auditoria  interna,  414, 

 axillaris,  a  name  of  the  fubcla- 

vian  artery,  401. 

 bafilaris,  414. 

•        brachialis,  419. 
— ; — bronchialis,  415. 

 ■  carotis  interna,  408. 

;  cervicalis,  41Z. 

 coclinca,  399,  4i<J. 

■        colica  fuperior,  431. 

 carotis  interna,  408. 

 colici  finiftra,  431. 

 cubiralis,  410. 

 diaphrngmatica,  415, 

 (luodcnalis,  418. 

 cpigaflrica,  43(5. 

7  ^.iflrica  dcxttd,  418. 


Arteria  "aftrica  major,  ib. 

 galirica  fuperior,  417. 

 glutxa,  438. 

 gutturalis  iiipcrior,  40J. 

 Iiaimorrhoidalis  externa,  439. 

 hsniorrhoidalis  interna,  43*. 

 hcpatica,  417. 

 hyponaft'ica,  403,  417. 

—  iliaca  externa,  403. 
 iliaca  minor,  438. 

 intercoftalis  fuperior,  414. 

 maxillaris  externa,  405. 

 maxillaris  interna,  406. 

 meniiigsea  poflerior  414. 

 mefenterica  fuperior,  399,  43». 

  mefenterica  inferior,  399,  431^ 

 obturatrix,  440. 

— —  occipitalis,  407. 

 occipitalis  pofterior,  411, 

 peronaea,  44J. 

 peronsea  pofterior,  441.  , 

 plantaris  externa,  444. 

 plantaris  interna,  ib. 

 poplitsea,  44X. 

 pudica  communis,  439. 

 pudica  externa,  439. 

 pulmonaris,  417. 

 pylorica,  418. 

 radialis,  410,  424. 

 fciatica,  418. 

 finiftra,  429. 

 fphcno  maxillaris,  40tf. 

 fpheno  (pinalis,  407. 

  fplenica,  428. 

 fubclavia,  410. 

 fublingualis,  40J. 

— — tibialis  anterior,  441,  444> 

—  tibialis  pofVerior,  444. 

— ^— ventriculi  coronaria,  4x7. 

 vertebralis,  413. 

 umhilicalis,  437.    Vide  alfb  Ar« 

teria:.  Arteries,  and  Artery. 
Arteiix  adipofx,  403,  41(1. 

■  axillares,  417. 

 biliaritE,  419. 

— —  bronchiales,  401. 
— -  eapfnlares,  403. 

 r-  cardiacse,  403. 

 carotides,  404. 

— —  coronariae,  219. 

 crtir.ilcs,  440. 

■  rydicx,  4t8. 

 diaphragmatica  Inferiores,  402. 

—  cmulgentes,  399. 

—  gaftro-epinloics  finiftrse,  429. 

Artcjia; 
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Artciix  hcpatica  propria,  425. 

 iliacK,  398,  43J, 

 intircoflalcs,  401. 

■  inlricodalcs  inferioie';,  415. 

■  lumb,ircs,  403,  434. 

■         itiammaria:  iiiitina;,  411, 

 meritaftiiiEe,  iii,  410. 

 Qslophagia,  403,  416. 

■  pancreaticae,  306,  429. 

  pei  icardise,  410. 

 phicnica,  416. 

•         leiiales,  399,  403. 

  facia,  403,  435. 

'         fcapularcs,  418. 
*—  fpcrmatics,  433. 

 Ipinales,  414, 

 /ubclavix,  399. 

 thoracicsE,  418. 

 thymics,  ziz,  zij,  401. 

—  bracliiaies,  401. 
— -  venx  renales,  31%. 
'  umbilicales,  334.    In  the  foetus, 

393.    See  a/Jo  Arteiia,  Arteries,  and 

Artery. 

Arteries  fpermatic,  336.  Of  the  uterus, 
llieir  C'lmmunicalion,  365.  '1  he 
heart  throws  the  blood  into  two  great 
ones,  347.  Of  the  duia  niaicr  de- 
fcribcd,  36.  Of  the  brain  and  me- 
dulla fpii  alls,  71 — 7S.   Of  the  fto- 

,  mach,  161,  Collateral  ones,  4x1. 
Inieroflcus  of  the  fore-arm,  411. 
Vide  Arteria,  Arterix,  and  Artery. 

Artery,  renal,  326.  pulmonary,  137. 
bronchial,  138.  Of  the  dura  niaicr, 
caWeA  fpcnofpinatis ,  407.  Vide 
Arteria,  Arteris,  and  Arteries. 

Arytcno-cpiglottic!  mulcks,  180. 

Arytcnoidsei,  i8o,  183. 

AiiriculsE  of  the  heart,  227.  Ap- 

pendix of  the  lett,  228. 

Axillary  veins,  4J0,  461.  Where  they 
receive  the  name  of  I'ubclavian,  463. 

Axis  arterije  coeliaise,  447. 

Axygos  uvulscdefcribed,  i8p. 

ii. 

Bafilic  veln^  451,  4s8. 

iJafioglofrus  miiicle,  193. 

i]ile,  account  of  it,  295.  Different 
kinds  of  it,  3.0a. 

Bladder  :  its  fituation,  figure,  and  dl- 
vilion,  332.  Its  (Iriiflure,  333.  Its 
blood-veffels  and  nerve?,  335.  Its 
Iphinfler,  373. 

Bl'>od-veireIs  :  two  different  kinds  of 
lliem  in  the  lungs,  137. 

Bi.ain  and  its  appendages  defcribcd,  31. 
Blood-vefTcIs  of  it  and  of  the  medul- 
la fpmalis,  7t.  lis  ufes  and  appenda- 

■  ges  in  general,  75 — 75.  Dili'erta- 


tion  on  the  anatomy  of  it  by  M 
Sieno.  79.    Total  ignorance  of  it's 
AihUancc,  80— 8i.    Method  of  un- 
folding tiic  plici,  82.    True  me- 
thod of  dincfling  it  inipraflicable./i. 
Hypothefisof  Willis  cnncerninp  the 
Inam    84.  Of  Dcfcartes  concerning 
the  glandula  pincalis,   8rt.     Had  fi 
gnres  of  Variolus,  90.    Method  of 
difcovcnng  anatomical  truths  94 
Uncertainty  of  every  thing  that  has 
been  faid  concerning  the  brain,  9<S 
P..nrage?  of  Dcfcartes  referred  to  in 
the  dilTertation,  loj,  jo(J. 

Breads  defcribcd,  114.     Their  body 
what,  2rj. 

Breath,  what,  141. 

BronchiKdefcribed,  13J.  Their  num- 
birlefs  divifions,  ib.  241. 

Buccinalores  mufclcs,  103. 

Bulb  of  the  urethra,  349. 

Bulbo-cavernofi  mufdes  defcribed,  35^. 
C. 

Callofities,  how  formed  on  the  hands, 

feet,  &c.  II. 
Canalis  arteriofus  of  the  foetus  defcri- 

htd,  392. 

Canals,  femicircular,  of  the  ear,  160. 

Their  fubflance  in  children,  lOi. 
Caniui  mufcles,  204. 
Caninui-  minor,  205. 
CapCula  of  the  crydalline,  vcnx 

ponjE,  29s.    Of  the  fpleen,  310. 

GliHoni,  429. 
Gapfuls  atrabiliarioE,  329. 

-'  renalcs,  ib. 

Capfular  arteries,  330. 
 vein,  ih. 

Cariilagines  arytenoiclsse,  174, 

 crico-thyroidese,  179. 

 crico-arytenoidca:  polleriores,  ih. 

 crico-arytenpidaa;  laterales,  ib. 

Cartilago  thyroidaea,  173, 
— —  critoides,  ib. 

Caruncula  lacbrymalis,  128.    Of  the 

urethra,  3J0. 
Carunculae  myrtiformes,   368.  Why 

fo  called,  372.    Defcribcd,  ih. 
Cellulas  maftoidacsE,  166. 
Centrum  ovjle  of  the  brain,  4<J. 
Cephalic  vein,  450,  460. 
CcratoglofTus  defcribed,  193. 
Cerebellum  defcribed,  53. 
Cerebrum  defcribed,  43. 
Checks  defcribed,   2oo.    Mufcles  of 

them,  203. 
Chewing  ;  ufe  of  the  tongue  in  that 

operation,  199. 
Chondro-glolliis  defcribed,  193. 
Chorcja  tympani,  ip8,  555. 

Choripn, 


Chorion,  diftingiilftied  into  the  true  and 
falfc,  376.  The  true  one  defcribcd, 
384- 

Chyle  ilefcribed,  ifij.  The  ftrainer  of 

jt,  3>7- 
Cilia  defcribed,  127. 
Circulation  of  the  blood,  153. 
Circiiliis  membranofiis  delcribcd,  372. 
Clitoris  defcribed,  368,  369.  lis  trunk 

and  nuifcles,   3C9.     Origin  of  its 

blood- vellels,  ib. 
Coats  of  the  eye  particularly  defcribed, 
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Coclilfa  of  the  ear,  161.  Its  courfe, 
divifiou,  &c.  i<Sa,  163. 

Coccyx,  its  mufclcs,  zji. 

CoEcum  :  A  divifinn  of  the  intcftine 
fo  called,  i6j.    Its  nerves,  190. 

Colon  :  an  intcfline,  afij.  Nerves  of 
its  arch,  290.  Of  its  hil  convolu- 
tions, lb.  Arteries  of  its  ftraigh: 
portion,  ib. 

Coliimnae  fcpti  palaii  defcribed,  187. 
Of  the  heart,  li  ?. 

Commifliires  of  the  uterus,  367. 

Cimglobate  glands,  489.  Their  filua- 
tion,  49a.  • 

Concf-ption,  different  hypothefes  con- 
cerning if,  379. 

Conglomeraie'gland>:  the  pancreas  one 
of  that  kind,  305. 

Conftridlores  illhmi  fauciuni  defcribed, 
188. 

Cor,  iii. 

Cord,  umbilical,  defcribed,  381.  Itsufe, 
ib. 

Cornea  defcribed,  109. 

Corpora  ftriata,  their  defcription  and 

fituation,  49. 
 olivaria,  a  kind  of  knots  on  the 

nerves,  J19. 
Corpus  callofum,  45. 
Coftales,  lit. 

Cremafier  miifcle,  its  defcription,  ori- 
gin, and  ufe,  34s— 347. 

Crico-thyroidaei  mufcles,  179.  Their 
ufes,  181. 

 arytcnoidai  porteriores,  ib. 

— —  arytenoidxi  latcrales,  ib. 

Crifta  of  the  glandulx  renales,  329. 

—  cli'oridis,  3rtp. 

Crura,  internal,  of  the  clitoris,  373. 

Crural  veins,  451. 

Cuticuia  defcribed,  10.  Its  fubftance 
and  origin,  ib.    lis  colour,  11. 

Cutis  vera,  13.  Its  texture  and  emi- 
nences, ib.  Various  kinds  of  then), 
14.    Its  pores,  I  J. 

D. 

Dartos  mufde  defcribed,  343. 


Decidua  reflexa,  '377.    Its  (Iruflure, 

appearance,  and  colour,  384. 
Diaftole,  what,  233. 
Didynii,  339. 

Digeltion,  how  performed,  263. 

Dorl'ales  mufclc? defcribed,  m. 

Du£t,  thoracic.  Its  difference  of  (Izein 
ditferentfubjeils, 501.  Itscourfe,  503. 

 hifteal,  ib.  Its  coats,  J04.  Dia- 
meter, JoJ    Divifions  uncertain,  ib. 

Diifls,  biliary,  the  ftrufture  of  their 
internal  lurface,  joi. 

Duftus  aquofi,  490. 

 artcriofus  in  ligamentum  verfus, 

415. 

 nuris  palatinus,  163. 

 cholednchus,  298. 

 cyfticus,  300.  ■ 

 cyfto-hepatici,  ib. 

 hepaticus,  296. 

 inciforii,  145.    Defcription,  and 

meihod  of  difcovering  them,  146. 

 lafliferi,  ii6. 

— - —  pancreaticus,  305. 

 falivalis  VVhartoni,  189. 

—  thoracicus,  247. 

 venofus  of  the  foetus,   its  ufe, 

 Virfungi,  30J, 

Duodenal  vein,  47X. 

Duodenum,  a  divifion  of  the  iiiteftins 

fo  called,  265.  Its  fituation  and  con- 

neftions,    z66.      Siruflure,  167. 

Glands,  16S.    Arteries  and  veins, 

287.    Nerves,  190. 
Dura  mater,    its   fituation,  divifion,, 

compolition,  &c.  31. 

E. 

Ear,  148.  External,  figure  and  divi- 
fions of  it,  149.  Mufcles,  i5t,  151. 
The  fkin  and  lobe,  152,  153.  Arte- 
ries, 154.  The  bony  parts  of  it,  ib. 
Internal  foft  parts,  1(33. 

Epididymis  defcribed,  340,  341. 

Epiglottic,  its  figure,  '174.  Ufe,'"i82, 

Ercft'ires  mufcles  of  men,  35S. 

'         of  women,  369. 

Expiration,  i4j. 

Eye,  106.  Its  fi'uat:ati  and  compofl- 
tion,  ib.  Thooibiis,  107  Humours 
and  cap'ula;,  113.  Mufcles  of  thi: 
globe,  Its.  I'licir  number,  names, 
fiimtion,  and  ufe,  117,  118,  119, 
Veflclsand  appendages,  1 3:.  Nerves, 
135.    Ufcs,  1^,6. 

F. 

Fibres  of  the  tongue  the  fame  with  muf- 
culi  linguales,  191. 

I'oetus,  its  evolution,  379.  Circula- 
tion, how  cSrricd  on  in  it,  392.  Irs 

pofi'.ion 


pofiiion  III  utero,  393.  Its  figure,  ih. 

Its  peculiarities,  394. 
Foramen  commune  poflcrius, 
•  cxcum  Morgagnii^  191.  Salival 

dufts  opening  into  it,  ib. 
Fornix,  defcription  of  it,  47,  48. 
Fraena  of  the  valvula  coli  how  formed, 

i77. 

Fixniim  of  the  tongue  defcribed,  196. 

 preputii,  SS4- 

Fundus,  a  portion  of  the  uterus,  360. 
G. 

Ganclion  femilunar,  290. 

Ganglions,  a  kind  of  knots  on  the 
ner</es,  519.  Their  coats  and  blood- 
vedels  more  numerous  than  of  the 
nerves,  ib. 

Genio  giofn  mufcles  defcribed,  194. 

Genitals,  their  lymplialic  velTcls,  494. 

Gemini  mufcles,  339. 

Gcrtation,  contents  of  the  gravid  ute- 
rus in  the  advanced  ftages  of  it,  380. 

Gland,  thyroid,  defcribed,  211. 

Glands  of  the  dura  mater,  41,  The 
lymphatic  ones  of  the  groin,  494. 
Salival,  108. 

■        bronchial,  joi. 

Glandula  pinealis,  ji. 

— —  pituitaria,  53. 

— —  lachrymaii*.,  116. 

Glandulse  am\ gddx,  m. 
.  arytenoidacae,  aio. 

.  Brunnerii,  X7i. 

— —  bucales,  zio. 

 ciliarcs,  117. 

•— —  conglobatje,  i86. 

.        labiales,  1 10. 

—  linguales,  ih. 

— —  maxillares,  209. 

— —  molares,  210. 

.  palatins,  ih. 

,        parotides,  ao8. 

.        lenales,  319. 

.        feliaceSE,  ii6. 

 ^  fublinguales,  210- 

Glans  penis  defcribed,  350. 

Globe  or  bail  of  the  eye,  108.  Its  com- 
pofition,  coats,  humours,  &c.  109. 

Glouis,  I7J. 

Gums  defcribed,  200. 

H. 

Hairs,  their  defcription  and  nfe,  aj,  2(S. 
HjemorrhoiHai  veins,  468,  479- 
Hsnionhoidalis  interna,  189. 
Hejc),  29. 

Hear-,  particular  fiiuation  of  it,  130. 

Ufcs,  flediy  fibres,  fubftance,  Sec.  »3». 
Hepar,  291. 

Humours  of  the  eye,  113— 116. 
Hydatidcs,  a  kind  of  preternaturil  vc- 
ficula;,  363. 


Hymen,  a  membranous  circle  fo  calleJi 

Hyo-gioffi  mufc!esdefcribed,i93.  Their 

ufcs,  19  J. 
Hypogioin  majoreset  minores,  197, 
I. 

Jejunum,  a  divifion  of  the  inteflincsfo 
called,  i6s-  Its  fiiuation  and  fize, 
ifi9.  Its  flrufture,  X70.  Its  arteries, 
X87.    Nerves,  190. 

Ileum,  an  iiiteftine  fo  called,  i(5j.  Its 
fituation  and  ftru£lure,  172.  Its 
blood-vc(rcls,&c.  388.  Sphinfteror 
pylorus  of  it,  318. 

lliaci  veins,  4ji,  478. 

Iliaci  defcribed,  isi. 

Inciforii  laterales,  Z04. 

Iliaci  minores  Cowpcri,  aoj. 

 inferiores,  ao6. 

Incus  of  the  ear  defcribed,  157. 

Infundibulum,  jx. 

Infpiration,  how  performed,  244. 

Integuments  common,  9.  How  divi- 
ded by  the  ancients,  ib.  By  the 
muderns,  10.  Thofe  ftippoled  by  the 
aucifents,  17. 

Intercoftais  :  defcription  of  the  bloods- 
veflels  fo  called,  xai.  The  fuperior 
.  fomctimes  arife  from  the  bronchial 
artery,  238. 

Intcflina  tenuia,  »6S. 

 craffa,  173. 

Inteflines,  264.    Their  fituation,  fize, 

and  divifion,  iJ.  Their  ftru£lure,  16$. 

Their  blood  veffels,  287. 
Inteflinum  coecum,  its  fituation  and 

ftrufture,  273. 
 colon;  its  fituation,  &c.  275.  Its 

cells,  ib. 

  reflum,  2Ji,  X79' 

Ifchio  cavernofi,  35(5,  369. 
Jugular  vtiijs,  4S0,  4S1.  4S4 — 45<J' 
K. 

Kidneys;  their  fiiuation,  figure,  and 
divifion,  321.  Their  blood- velTels, 
3x1.  Coats,  313.  Subtbnce,  3i4> 
Pelvis,  3x5. 

L. 

Labia,  3x9. 

Labyrinth  of  the  ear,  159. 

La^\ea  primi  generis,  499- 

 fecundi  generis,  ib. 

Ladteal  vefTels  defcribed,  487. 

LacunK,  the  glandular  ones  of  the  je- 
junum, X7I.  Of  the  urethra,  353. 
Of  the  parts  of  generation  in  women, 
3O6. 

LaniinE,  internal,  31.  Of  the  pericar- 
dium, x3f  Membranous,  251  •  O' 
the  little  omentum,  3'5« 

Laiynxj 


f     N      li      £  3^ 


Larynx,  171.  Tts  Ugaments  and  miif- 
clcs,  177-  How  divided,  ib.  .Its  ufcs, 
1 80 

Levator  propriiis,  tip. 

i.cvatores  palaii,  189. 

 ani,  280,  z8i, 

Litii,  307.  Its  Itriianrc,  .-,08.  The 
human  one  very  difTcient  from  that 
of  brutes,  ib.    lis  fubftancc,  309. 

Ligainenta  tarfuruni  lata,  125. 

 rotunda,  360. 

  lata,  jCi. 

Ligaments  of  the  tongue  chiefly  mem- 
branous, ipfi.  Of  the  hings,  139. 
Of  the  liver,  193.  Superior  ligament 
of  the  bladder,  334.  Broad  liga- 
ments of  the  uterus,  362.  Round  li- 
gaments of  it,  ih. 

Ligamentum  arreriofum,  415. 

Ligamcntuiri  cell  dextrum,  i8j. 

 coli  liniftrum,  ib. 

 coronarliim,  194. 

 cutaiienm  oflis  coccygis,  zSi. 

.        denticuhtuni,  J7(5. 

 elafti<um,  ib. 

 Fallopii,  2J3. 

.  hepatis  fupenforium,  improperly 

fo  called,  294. 

^  inlermaxillare  defcrihed,  103. 

  pubis  inceroflium,  x8i. 

.  fupeiiforium,  3iJ. 

Lips  defcrihed,  200.  Great  variety  in 
their  mufcks,  2oi.  Enumeration  of 
them,  101.  Upper  lip  fiimetimes  mo- 
ved by  the  mufcles  of  the  nofe,  ih. 
Tlie  common  mufcles  of  them,  107. 
Their  ufes,  ib. 

Lobes  of  the  liver  defcrihed,  191.  How 
fituated,  295. 

Lohuli,  236. 

Lobulu?  Spigelii,  the  fmall  lobe  of  the 
liver  defcrihed,  xpz. 

Liver,  its  external  coats,  297.  Re- 
marks on  its  vefTcls,  301. 

Lungs,  their  veflelsj,  14'- 

Lymphatics  of  the  parts  of  generation 
in  women,  366.  Of  the  iiitertines 
defcrihed,  490.  Their  coats  and 
blood-vefiels,  491.  Of  th»  lower 
extremities,  493.  Of  the  larger  vi(- 
€cra,  500.  Two  fe!s  of  them  in  the 
lungs,  501.  Thtir  courfe, /A.  Lym- 
phatics of  the  head  and  neck,  507. 
Of  the  mcfcntcry,  506.  Of  the 
glandnla  thyroidea,  508.  Of  the 
upper  extremiiics,  S'o-  A  fuperfi- 
cial  lymphatic  above  the  wrift,  iii. 
One  near  the  radial  artery,  ib. 
M. 

Malleus  of  the  ear  defcrihed,  i;8.  Its 


form  when  in  its  true  fituation,  ii. 

Its  mufcles,  166.    Situation,  167. 
Mammx,  defcrihed,  114.   Their  body, 

11$.  Corpus  adipofum,  jTi.  Arteries, 

veins,  and  nerves,  ii3.    Ufcs,  ib. 
Mammarii  externa:,  itfi. 
 iutcri'a;,  ib. 

Maxiliaris  infeiior,  Jsfi.  Its  ufe, 
branches,  &c.  ii. 

 fuperior,  JSS- 

Meatus  extcrnus  defcrihed, IS 3-  Want- 
ing in  children,  ib.  ' 

Mediaftinum  defcrihed,  zi?. 

 fcroti,  343- 

Medulla  oblongata,  $6.  Its  fubltance, 
ib.    Produfiion?,  S7 — 60. 

 fpinalis  defcrihed,  (So.  Subflancc 

and  body,  61.    Pioduftions,  61. 

Medullary  arch,  46. 

Memhrana  adipofa:  its  interflices, 
thicknefs,  &c.  lo,  xi.  Its  increafe 
and  decreafc  by  labour,  2i.  Differ- 
ences in  thicknefs,  ufe,  &c.  X3. 

 Ciducea,  377. 

I  corijiMiftiva  defcrihed,  Jii.  Its 
different  names,  t2S. 

 decidua,  377,  383. 

 pituitaria,    141.     Situation  and 

ufe,  i!>.  Why  fo  named,  ib.  Its 
ftrufture,  ib.  14*. 

  tympani,  16$. 

 r-  reticularis  of  the  tongue  defcri- 
hed, 

Mefentericfafciculi,  or  plexus  pofterior; 

a  name  for  the  ccecum,  190. 
Mefenterira  inferior,  162. 
 fuperior,  ib. 

Mcfeiitery  defcrihed,  16.^..  Its  divifion, 

X83.    Struflure,  184. 
Mefocolon,  104.     A  continuation  of 

tlie  mefentery,  i8j. 
Mefo-re(ftum,  ib. 
Mirralcs  valvulas  defcrihed,  113. 
Motion  periflaliic  of  the  inteftines,  iCj. 
Motor  oculi  defcrihed,  553. 
Mouth,  i7r.    Meaning  of  the  word, 

ib.    Its  external  and  internal  parts, 
172. 

Mufculi  abdominis,  2jr. 

 cutat'ci,  io(5,  Z07. 

 exterior.-S,  ib. 

 frontales  defcrihed,  11 1. 

  linj'ualcs,  igx. 

 occipitales,  iix.    Their  defcrip- 

tion  and  n't;!:,  iij. 

 polyclirerti,  195. 

 fupcrciliares,  123.  Defcriptioii, 

iiifertion,  and  aftion,  114. 
Mufculus  tranfverfalis  pcrinxi,  281. 
■  ;  utcvi  crbiculafis,  365. 

N. 


D 


X: 


Nails,  their  produflion  and  fubftance 
i4.    Ure25.  ' 
Navicularis,  the  fofTiila  fo  called,  ,53. 
Nerves  of  the  dura  marer,  41.  Of  the 
brain  and  fpinal  marrow,  6?.  Of  the 
liieduila  ohl.M.gata,  64.     lUa  and 
fecoiul  pair,  ib.      VhWd  pair,  65. 
Tourth    pair,  ib.    Fifth  and  fixth 
pairs,6(J.  Seventh,  eighih,  and  ninth 
pairs,  67.    Tenth  pair,  68.  Nerves 
of  the  mednlla  fpinalis  enumerated, 
68,    fip.      Their  produftions,  70. 
Nerves  of  the  nofe,  148.    Of  the 
Jungs,  very  numerous,  239.    Of  the 
llomach,   161.    Of  the  inteftine;:, 
apo.    Of  the  liver,  197.    Of  the 
pancreas,  307.    Of  the  fpleen,  very 
numerous,  310.     Of  the  kidneys, 
312.    Of  the  bladder,  336.    Ot  the 
pans  of  generation  in  niales,  359. 
Of  the  parts  of  generation  in  women, 
366.    Of  the  nerves  in  general,  515. 
Common  opinion  concerning  their 
rife,  sj6.    Compofition,  517.  Size 
of  their  fibres  not  known,  ib.  Their 
fiibftance  very  tender,  ih.  Blood- 
vcifcls  very  numerous,  518.  Chan- 
ges produced  on  their  coats  affeft 
their  fibres,   510.     Different  opi- 
nions conrerninir  their  folidity,  513 
— Sip.    Suppofition  of  an  extreme 
rapidity  in  the  motion  of  the  nervous 
fluid,  S31.    Various  arguments  for 
and  againft  it,  s?i-  Certain  method 
of  judging  what  this  liquor  is,  5.34, 
53J.    Conclufions,  53S.    Motion  of 
the  nervous  fluid  conftant  and  equal, 
536.    Improbability  of  their  being 
any  valves  in  the  iirt  vts,  $37'.'  The 
three  fundiions  explained  on  the  hy- 
pot  he/is  of  the  fluid  dcfcribed,  j;8. 
Argument?  concerning  the  impulfes 
made  on  the  nerves,  s  39 — S49.  Of 
the  particular  nerves,    549.  Ten 
pairs  come  from  the  ence[ihalon,  ib. 
Of  the  olfaftory  nerves,  ib.  Their 
ftrudture  very  tender,  5J0.  Optic 
nerves,  ib.   Their  origin,  551-  Ob- 
fervations  on    their   fubflance,  ib. 
Sixth  pair  of  the  particular  nerves, 
$66.  Seventh  pair,  SSO.  Eight  pair, 
560.  Recurrent  nerves,  561.  Ninth 
pair  of  the  particular  nerves,  561. 
Tenth  pair,  563.    Defcription  of  a 
branch  of  the  6lh  pair,  564.  Sup- 
pofitions  concerning  its  fundtions,  ib, 
56$.    The  fpinal  nerves  defcribed, 
S66.  The  firft  cervical  pair,  ih.  file 
Iccond  cervical,  567.  Third  pair,  ib. 
Its  branches,  568.    Phrenic  nerve, 


568  Fourth,  fifth,  fixth,  and  /J» 
vcnth  ccrvicals,  ib.  rU-  twelve  dor- 
ial  nerves  of  each  fide,  J71.  -phci 
firftdorlal,fixlowcr,and  the  twelfth' 
S73-  The  five  lumbar  ones,  An- 
te, lor  and  poflerior  crural  nerves 
lA.  Obturator,  ib .  Sixth  pair  of  the 
falfe  yei.el.rae,  STS-  FirfV,  fecond, 
and  third  pairs,  ib.  Pourth,  fifth 
and  fixth,  j7<;.  Sciatic  nerves  how 
formed,  576.    Poplitsus,  ib. 

Nervi  pathetici,  jjj. 

 fympathctici  medii,  239. 

 •  fympathetici  majorcs,  ib. 

Ncrvus  accefl'urius,  jOo. 

 articularis,  ^69, 

  cutancui,  ib. 

 ■  iniifcnlaris,  J70. 

  n)ufcul(i-iHilai)cu5,  ib. 

■         radialis,  571. 

  fcapniaris,  569. 

 ulnaris,  570 

Nofe,  its  external  and  internal  parts 
defcribed,  137.  Of  the  nerves,  138. 
Cartilages,  139.  Mufcles,  140  L'fes 
of  them,  141.  Arteries,  147.  Nerves, 
148.  Upper  lip  fomttimes  moved 
by  the  aftion  of  its  nuifcles,  101. 

Nymphae  defcribed,  368.  Their  Aih* 
ftance,  370. 

O. 

Oefophagus,  its  fituation,  figure,  &c. 
246. 

Omentum,  311.  Its  ftrudluie,  313. 
Vcflcls,  316. 

 little,  defciibed,  ib, 

Orbiculaiis,  zoi. 

  palpebrarum,  up.  Plow  divided, 

1.30. 

Orifice,  arterial,  217. 

 auricular,  213,  127. 

 biliary,  of  t!ie  duodenum,  169. 

of  the  omentum,  314. 

 internal,  of  the  uterus,  361. 

 of  the  urethra,  3J3. 

Orifices,  how  lu  difcover  ihcm  by  m'eanS 

of  a  microfcopc,  186. 
Os  hyoides,  mulcles  whii-h  move  it, 

193. 

 orbiculare,  159. 

Ollicula  auditus,  1J7.    Ligaments  of, 

166. 
Ova,  3C3 

Ovaria,  361.  Their  compofition  and 

ligaments,  363. 
Ovnm,  flrufture  of  it  in  early  gi  rtation, 

37<5. 

P. 

Palate  rfefcribed,  i8<S. 
Palato-pharyng«i  mufcles  defcribed, 
18S. 

Pal- 


INDEX". 


Palpebrs  defcribcd,  1x4.  Their  muf- 
cics,  119. 

Pail  piniloi  mes,  appendices  of  the  duc- 
tus tiioruciciis,  247 

Pancreas  dctciibtd,  505.  Its  fituation, 
divilion,  uml  figiac,  ib. 

Pap.Ua  of  ihc  bica(V,  xi6.  Its  body, 
texture,  Sec.  217. 

Papilla  of  the  tongue,  three  forts  of 
them,  190. 

 of  the  tunica  villofa,  171, 

Vc  caidium,  iia.  Delcribed,  130,231 . 
"I'cr. cranium  deicribed,  19,  30. 

Pcrinsum,  3<!8. 

Peritonaeum,  iji,  2ji.  Cellular  fub- 
flance,  153.  lis  prnduitiog',  ib. 
Round  ligaments,  ib.  The  aor  a  and 
vena  cava  involved  in  its  cellular  tex- 
ture, xsi- 

Pharynx  dcfcribed,  i8x.  Its  mufcks, 
184,  i8j. 

Pia  mater  dcfcribed,  42. 

Placenta  defcribed,  381.  Twin?  fnme- 
times  have  their  plj'ci  ta:  togeilicr. 
ib.    Fcetal  part  of  it,  38+. 

Pleura  deferibcd,  214,  118.  I's  arte- 
ries and  veins,  zio.  Nerves,  111. 
V'e,  ib. 

plexus  l-'ulnionaris,  139. 

 glandulofa  Feyeri,  171. 

— —  mifenier'cus  fiiperior.  zgo. 

  mefenierii  u->  inferior,  ib, 

 fubmefentcricu-,  ib. 

 rena'es,  3xx. 

  rctiftirmi.'.  37X. 

Pori  liiliarii,  J95 

PortSE,  a  name  given  by  the  ancients  to 

the  lobes  of  the  liver,  X92. 
Pnrtio  mollis  of  the  auditory  nerve, 

SS9- 

Pregnancy,  beft  mark  of  its  exiftence, 
388. 

Preputiiim  in  men,  354, 

 in  women,  3(SS. 

Pr  flatEE  defcribtd,  349. 
Pfoas  miifrle.  151 

Ptcry-ftaphilini  m'.,fclcs  defcribed,  188. 
Pube',  366. 

Pudira,  arteries  fo  called,  357.  Their 

origin,  ib 
Pulmones,  X34. 
Punfia  lachrymalia,  118. 
Pylorus  deicribed,  xfio — xfi3. 

<^ 

Quadrati  lumborum,  xji 
Quadraius  mufclc  defcribed,  loC. 
R 

RaninK,  blood-veflels  of  the  tongue  fo 
called,  igf. 

Vot.  II. 


Raphe  of  (he  fcrotom,  342. 

Receptaculum  chyli  501. 

Refliini,  a  divifi' n  ot  the  inteflines  f» 
callrd,  265.  lis  arlciics  furiiilh' d  by 
the  liiinoi  I  hoidal  s  in'ci  na,  289  Its 
veins  ramificalions  of  the  melaraica 
minor,  ib.    Its  nerves,  290. 

Rciics,  311. 

  fucccnturiati,  Jiff. 

Reticular!"!  tunica  nci  vofa,  lyr. 

Retina,  iix.  From  whit  pi oduced, /i. 
113.    Deicribed,  551. 

Rioian's  nofegay,  193, 

Roots  of  the  corpora  cavernofa,  347. 

Rope,  ipertridtic,  344. 

  tranfvtrfc,  307. 

Ropes,  vafcnlar,  defcribed,  3(Js. 
S. 

Sac,  lafleal,  J03.    Itscoits,  504. 
Sacculus  laihiynialis,  143.  How  divi- 
ded, 144. 
Sophoidts.  368. 

Sc'tTure.  the  great  one  defcribed,  tpx. 
Sclerotica,  dcfcription  of  the  coat  ol  the 

eye  fo  called,  109. 
Scrotum  defcribed.  340. 
Semi  O'bicularef  mulcles,  2op. 

  lunires,  243. 

Sc|  turn  lucidum,  47. 
  paUti,  189. 

  a  kind  ol  fhort  one,  how  fo>-med 

at  the  extremities  of  the  vtficuJae  fe- 
niinaUs,  35X. 

Sinufes,  frontal,  maxillary,  &c.  how 
formed,  141. 

 fiiiifler,  XiS. 

 of  the  vena  porx,  296, 

 venofu*,  127. 

Sk  n,  its  glands,  16.  Their  compofi- 
tion  and  uies,  17.  Feeling,  ib. 
Tranfpir.ition,  18. 

Speech  pe.  formed  by  means  of  the 
tonoue,  199.  Inft.4ncts  of  people 
who  fpok;  without  one,  ib. 

Sphenoidal  folds,  34. 

Sphiniters,  x3o 

Spine,  why  few  of  its  lytnphatics  men- 
ed,  3o(S. 

Spleen  deicribed,  307.    Courfe  of  its 

lymphatic  vcfT-li,  $00. 
Stapes,  a  bi-ne  of  the  car,  159.  Its 

mnfcles,  166 
Stapbylinus  mufclc  defcribed,  189. 
Stcrno-thyroidsi    niulclcs  deicribed, 

178. 

Stomach.  XS7.  I  s  ufes,  163.  Its  lym- 
phatic vcfleis,  500. 
Striata  corpora,  314. 
Subclavian  veins  4j'o. 

P  p  Succus 
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Siiccus  gaftricus,  or  ftomachicus,  dcfcri- 

bed,  160, 
Sulcata  corpora,  324.. 
Syftole,  what,  2jj. 
Stylo-gloffi  miifck-s,  193.   Their  ufes, 

Stylo-pharyngeus,  153. 
I  T. 

Tarfi  of  the  palpcbias  defcribed,  ixj. 

Taftc,  how  occafioncd,  198. 

Tenfores  palati,  189. 

Tcftes  defcribed,  339.  Nucleus  of  each, 
340.    Their  coais,  34.5. 

Thalami  iiervoium  opiicorum,  49. 

Thorax,  212.  Its  cavity,  2,14.  Arte- 
ries and  veins  of  it,  i20. 

Thymus  deforibed,  xzi. 

Thyro-arytenoidsei  mufclcs  defcribed, 
179.     rhcir  pfes,  181. 

Thyro-cpiglottici,,i8o. 

— —  hyoi(iaei,  178. 

.  flaphilini,  188.  1 

Toes,  their  lymphatics,  493. 

Tongue  defcribed,  190.  Its  fibres  the 
fame  with  the  mufculi  linguales,  191. 
Papillxof  three  different  kinds,  190. 
Its  mufcles,  193  Liigaments  and 
blo^d-vefTels,  196.  Nerves,  197.  Its 
ufes,  198.  Inftances  of  people  who 
fpoke  witliout  a  tongue,  199. 

Trachea  arteria  defcribed,  X40.  Its  fe- 
veral  coats,  143 

Traiifverfales  mufcles  defcribed,  is<^- 

Triangulares  mufclea,  loj. 

Tricufpidal  valves,  123,  iiC. 

Triglochiiis,  ill. 
^     Trunk,  its  abforbent  vefTels,  497. 

Tub^  Faliopianx  defcribed,  363. 

Tuberculx  of  the  brain,  50.  Different 
names  given  them  by  the  aiicicii^ 
and  moderns,  ib. 

Tubularis,  the  fubftance  of  the  kidney, 

wliy  fo  called,  314. 
Tunica  vaginalif,  &c.  of  the  teflicles, 
346 

 filamenta,  a  name  of  {he  falfe 

chorion,  377. 
—  cellulofa,  ncrvofa,  &c.  258,  159. 

i<55,  3SS- 
Tunica  of  the  eye.    Vide  Eye. 
Tympanum,  106,  iss>  IS<5)  'ST- 
U.  V. 

Valvula  palati  defcribed,  187. 

 f  coli,  how  formed,  175-  Defcri- 
bed, 177. 

Valvulse  aiiriculares,  2z6, 

'  connivente-,   266.     Their  for- 

n)ation,  i6S. 

Valvular  lymphatic  vefTels,  491. 

Vafa  defereiitia  how  formed,  341.  De- 


fcribed, 344.    Particular  palTagc  in- 
to the  veficula  feniinah-s,  351, 

Vafa  pampiniformia,  339. 

 fpirniatica,  36(5. 

  lymphaiica,  139,  490. 

 brcvia,  308. 

Veins  of  the  dura  mater,  37—41. 
Bronchial  known  to  Galen,  igy. 
Of  the  ftomach,  i6i.  Hepatic, 
their  ufc,  zg6.  Splenic  defcribed', 
310.  Spermatic,  338.  Of  the  parts 
of  generation,  358.  Pulmonary, 
398.  Vertebral,  450,  457. 
Vena  cava,  1x7,  446 — 451,  481, 

 portse,  426,  470. 

 fine  pari,  449, 

 frontalis,  453. 

 angularis,  ib. 

 ■  temporalis,  455. 

 mufcularis,  45 S. 

.  giitturalis,  457. 

  bafilica,  4J1,  458. 

 cubitalis  externa,  459. 

 mcdisna  bafiJic4,  459. 

 mcdiana  cephalica,  451. 

 fub-humeralis  feu  ariicul2ris,4So, 

 hepatica  brachii,  450. 

 cephalica,  450,  4O0. 

 cephalica  polhcis,  4(10, 

 radialis  interna,  461. 

 cubiti  profunda,  ib, 

 axillaris,  461. 

 azygos,  449,  4(54. 

 fubclaviana,  4(57. 

 mefaraica  minor,  feu  hsmorrhoi- 

dalis  interna,  468. 

—  fplenica,  4S9. 

— -  epiploica  feniftra,  469. 

 nicfaraica  major,  470. 

 CJecalis,  ib. 

 epiploica  dextra,  47 1. 

 gadro-colica,  ib. 

 colica  dextra,  ib. 

 colica  of  Riolan,  ib. 

 intcftinalis,  47X. 

dundenalis,  473. 

 portas  hepaticx,  473- 

 por:s  ventralis,  ib' 

 faphsna,  474. 

 fapliasna  muior,  4.75- 

 titiialis  pofterior,  476. 

 peroiisa,  477- 

—  poplitxa,  ib. 

 iliaca  externa,  478.  480. 

 obturatrix,  479. 

 iliaca  communis,  480. 

 iliaca  interna,  ib. 

— ■ —  hypogaftrica,  480. 
Vense  mcdiaftina:,  2x1. 
 polmonarcs,  xiS". 

Vcn» 


t      N      D      E  X. 


587 


Vens  coronaripe,  1*9. 

,  la«cx,  1(58. 

 fiiiiflrx.  4S0. 

—  hcpaiirae,  4J'- 
 ranii'X,  413- 

 fite!liies  arteri.-E  braclilalis,  4J9. 

 peiflorales  interna;,  463. 

 iiitercoftHlfs,  464, 

 bronchiales,  467. 

 cyOiciE  gemel'x,  473. 

— —  pndica;  internx,  479. 
liim bares,  481. 

 cmulgcnics,  482. 

Ventricle,  fourth  of  the  brsin,  J4. 
Ventriciili  Jaterales,  4C. 
Ventiiciilus,  is<5- 
Vefica  urinaria,  331. 
Vcficula  fellis,  zpp. 

 umhilicalis,  378,  385. 

 laflea,  38J. 

 alba,  ib. 

Vcficiilse  bronchiales,  135. 

 feminales,  3J1. 

Vc/pertiiionum  al«E,  3(52. 


Veftihulum  auris,  x6o, 

Villofa,  the  internal  coat  of  the  return 
improperly  fo  called,  280. 

Villous  coat  of  the  bladder,  333. 

Vifcera  abdominal,  their  ufe,  315, 

Umbilical  vcffels,  xjj. 

Urachus  defcribed,  334. 

Urcteref,  311.  Their  fituation  with 
regard  -to  the  reiiai  artery,  3J6. 
Their  courfc,  &c.  318. 

Urethra,  348.    In  women,  370. 

Uterine  fyftcm,  its  changes  from  im- 
pregnation, 38(S. 

Uteius,  360 — 364.  Its  cana),  com- 
moidy  called  the  neck,  371.  Its 
fituation  and  fubftance,  371.  Inver- 
fion  of  it,  390.  Of  the  gravid  ute- 
rus, 374.  Its  (izc  different  in diflereiit 
women,  38 r. 

Uvula  defcribed,  187.  Its  glands, 
110. 

Z. 

Zygomatic!  majores,  J03. 
■  minores,  »04. 
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And 'Will  le  puhUPoed  hy  Charles  Elliot,  Edinhirgh,  ■ 
about  the  firjl  of  April  1784, 

Corrcfted,  much  EnLrged,  and  completed, 

In  Five  Volumes  Oflavo, 

First  Links  of  the  P  R  AC  T  I  C  E  of  PPIYSIC, 

By  Dr  William  Cullen,  Profeflbr  of  Medicine 
in  the  Uiiiverfry  of"  Edinburgh. 

In  the  prefs,  and  'will  alfo  foon  he  p'lUiflocd  hy  C  Elliot, 

I.  Lectures  on  CHEMISTRY  and  Natural  Hi  tory, 

Trai  fl  ! ted  from  tht  French  of  M  FouRctoY,  M.  D. 
Fellow  of  the  Ri)yal  Society  of  M  diciiie  at  Paris. 

Exhibiting  a  mefhodical  view  of  tfie  whole  Chfmical.KitOvsledpe  acqui- 
red to  the  prcfent  time;  with  a  compirifon  between  the  dodrines  of 
Stahl  and  thofe  of  fome  Modern  Chemifts.  The  whole  intended  to 
ferve  as  an  abftradt  nf  a  complete  courfe  of  Ledlures  on  both  Scien- 
ces, efpeciatly  Che-nijlry ;  with  manv  additions,  notes,  and  illultra- 
tions,  by  the  Tranflaior,  in  3  vols  odtavo. 

IL  The  NEW  DISPENSATORY,  on  tlie  plan  of  the  late 
Dr  Lewis;  including  thr  numerous  Difcoveries  and  Im- 
provements fince  his  time.  By  a  Gentleman  of  the  Fa- 
culty of  this  City. 

The  t'dinburgh  Phaimncopoeia  has  been  twice  materially  reformed. 
Several  new  medicines  have  been  thought  worthy  of  a  place  in  the 
Materia  Medica  ;  others  have  been  expunged  ;  and  the  operations  of 
many  medicines  on  the  human  body,  are  now  explained  in  a  very 
different  manner.  Thefe  conlitlerations  render  it  very  deiirabie,  that 
fo  ufefnl  a  Work  fliould  be  improved  to  the  utmoft. 

This  work  will  alfo  have  feveral  ufiful  Tables,  and  a  Set  of  Extempo- 
raneous Prefcriptions  iifed  by  the  m<  ft  eminent  Pradliiioners  in  Edin- 
burgh and  London.  It  will  be  compr  fed  in  one  vevy  large  Volunae 
oftavo,  about  7s.  bound,  and  .publifhed  as  fooi>  as  poflibie. 

III.  A  Second  Volume  of  MEDICAL  CASES,  felefted  from  the  Re- 
cords of  the  Public  Difpenfary  at  Kdinburgh,  with  Remarks  and  Ub- 
fervations  :  being  the  Subftance  of  Ca^e-Lectures  delivered  froni 
the  year  1778  to  1783.  By  Andrew  Duncan,  M  D.  Fellow  of 
the  Royal  College  of  phyficians  of  Edinburgh,  &c.  &c.  &c. 

'books 


BOOKS 


I  N   T  H  E 

DIFFERENT  BRANCHES  of  MEDICINE, 

Printed  for  and  fold  by  CHARLES  ELLIOT,  Parliament- 
Square,  Edinburgh. 


I.  A  SYSTEM  OF  SURGERY.  By  Benjamin  Bell,  Mennber  of 
±  y-  the  Royal  College  of  Surgeons  of  Edinburgh,  and  one  of  the 
Surgeons  to  the  Royal  Infirmary  of  that  City.  Illuftrated  by  Copper- 
plates. Vol.  I.  and  II.  8vo.  6s.  each  boards  This  work,  when  com- 
pleted, with  a  former  volume  on  Ulcers,  &c.  by  the  fame  Author, 
will  comprehend  a  full  fyftem  of  Modern  Surgery.  The  whole  to  be 
contained  in  other  two  vols  8vo.  Vol.  III.  and  IV.  will  be  publifhed 
as  foon  as  pnflible. 

a.  A  Treatise  on  the  Theory  and  Management  of  UlcersI;  with  a 
Differtation  on  White  Swellings  of  the  Joints.  To  which  is  prefix- 
ed, An  Efiay  on  the  Chirurgical  Treatment  of  Inflammation  and  its 
Confequences.  By  the  fame  Author.  A  new  edition,  being  the  third, 
greatly  improved  and  enlarged,  6s.  in  boards. 

3.  Outlines  of  the  Theory  and  Pracffice  of  Midwifery,  by  Alex- 
ander Hamilton,  M.  D.  F.  R.  S.  Edin.  Profcffor  of  Midwifery  in 
the  Univerfity,  and  Member  of  the  Royal  College  of  Surgeons,  Edin- 
burgh. Price  6  s.  bound,  or  with  Dr  Smellie's  40  Tables  and  Ex- 
planations {Vide  N°  1%  &  23.)  IIS.  boards,  and  iis.  bound. 

4.  The  Works  of  AlexanderMonro,  M.  D.  F.R.S.  Fellow  of  the 
Royal  College  of  Phyficians,  and  late  ProfelTor  of  Medicine  and  Ana- 
tomy in  the  Univerfity  of  Edinburgh.  Publifhed  by  his  Son  Alex- 
ander Monro.  M.D.  Prefident  of  the  Royal  College  of  Piiyfi- 
cians,  ProtcfTor  of  Medicine,  Anatomy,  and  Surgery,  in  the  Univer- 
lity  of  Edinburgh.  To  which  is  prefixed,  the  Life  of  the  Author. 
In  one  very  large  volume  in  quarto,  elegantly  printed  upon  a  royal 
paper,  and  ornamented  with  a  capital  Engraving  of  the  Author  by 
Mr  Bafire,  from  a  painting  by  Allan  Ramfay,  Efq;  befides  feveral 
Copperplates  illuflrative  of  the  fubj efts.  Price  1 1.  5  s.  in  boards. — 
The  fine  Engraving  of  the  Dodtor,  by  itfelf,  at  5s.  for  proof-im- 
prefiions.  The  fimpie  engraving  coft  40  guineas. 

5.  A  Treatise  on  Comparative  Anatomy,  by  Alexander  Monro, 
M.  D.  F.  R.  S.  &c.  &c.  Publiflied  by  his  Son,  Alexander  Monro 
junior,  M.  D.  A  new  Edition,  with  conliderable  Improvements  and 
Additions  by  other  hands,  izmo.    Price  2s.  in  boards. 

6.  The  Anatomy  of  the  Human  Bones,  Nerves,  and  Lacteal 
Sac  and  Duct;  by  Alexander Monr(;,  M.  D.  F.  R.  S.  &c.  &c.  To 
which  is  added,  bis  Treatife  of  Comparative  Anatomy,  as  pub- 
liflied by  his  Son.  A  new  Edition,  corrected  and  enlarged,  in  iimo. 
Price  4  F.  in  boards. 

7.  A  System  of  Anatomy,  from  Monro,  Winflow,  Innes,  and  the 
latell  authors. — Arraneed,  as  nearly  as  the  nature  of  the  work  would 
admit,  in  the  order  of  the  Ledures  delivered  by  theProfeflbr  of  Ana- 
tomy 
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tomy  in  the  Univetfily  of  Eil  in  burgh. — In  Two  Volumes  Oiftavo,  il- 
liiftratcd  with  i6  Copperplates.    Price  13  s.  boards. 

8.  Synopsis  NosoLOGiiE  M^THODIC^,  exhibens  clnrilT.  virorum 
Sauvagelii,  Linnasi,  Vogclii,  et  Sngari,  lyftemata  nofologica.  Edidit, 
fuumque  propnum  fyftema  nofolcgicum  acJjecit,  .Gulielmus  CuUen, 
Med.  D.  et  in  Acad.  Euinb.  Med.  Pradl.  Prof.  &c.  &c.  &c.  a  vols 
8vo.  3d  edit.    Price  12s,  bound. 

9.  A  fine  Mezzotinto  En-raving  of  Dr  William  Cull  en,  by  Valen- 
tine Green,  from  a  painting  of  W.  Cochrane,  Efq;  done  at  the  ex- 
pence  of  the  Royal  Medical  Soc'icly,  Jirjl.  imprejioru  6s.  commo?i 
ones  3s. 

10.  Cullen's  (Dr  William)  Letter  to  Lord  Cathcart  on  the  Recovery 
ofDrowncd  Perfons,  8vo,  is.  fevved. 

11.  Sharpe's  Treatise  on  the  Operations  of  Surgery,  the  loth  edi- 
tion, with  14  copperplates,  containing  54  figures.  Price  only  4s.  6d. 
bound. 

12.  Albinus's  Tables  of  the  Skeleton  and  Miifcles  of  the  Human 
Body,  with  Explanations,  engraved  by  Andrew  Bell.  Neatly  half- 
bound,  il.  13s.  or  in  boards,  il.  lis.  6d.  in  folio. 

13.  Jnnes's  eight  Anatomical  Tables  of  the  Human  Body,  contain- 
ing the  principal  p.irts  of  the  Skeleton  and  Mufcles  reprefented  in  the 
large  Tables  of  Albinus;  to  which  are  added,  Concife  P^xplanations. 
New  edition,  with  an  Account  of  the  Author.  Neatly  half- bound, 
quarto,  price  6s.  6d. 

J4.  Jnnes's  fliort  defcription  of  the  Human  Muscles,  chiefly  as  they 
appear  on  difleftion,  together  with  their  fcveral  ufes,  and  the  fyno- 
nyma  of  the  beft  authors;  a  new  edition,  greatly  improved  by  Alex. 
Monro,  M-  D,  as.  6d.  in  boards. 

15.  Diflertatio  de  Natura  et  Ufu  Ladis  in  diverfis  Animalibus,  auc'tore 
Thoma  Young,  M.  D.  in  Academia  Edincnfi  Artis  Obftetricse  Prof. 
8vo,  IS.  fewed. 

16.  Monro's  Account  of  the  Inoculation  of  the  Small-pox  in  Scotland, 
8vo,  IS.  fewed. 

57.  Celsus  de  re  Medicina,  curavrt  A.  Morris,  cum  Indice,'8vo,  5s. 
bound. 

18.  Halle  r's  Firft  Lines  pf  Phyfiology,  tranflated  from  the  corredh 
Latin  edition  printed  under  the  infpe<5tion  of  William  Cullen,  M.  D- 
To  which  is  added,  a  tranflation  of  the  laborious  Index  compofed  for 
that  edition,  7  s.  bound. 

19.  Dr  Duncan's  Medical  Cases,  feledted  frbm  the  records  of  the 
Public  Difpenfary  at  Edinburgh,  with  pradtical  Remarks  and  Obfer- 
valions  ;  new  edition  corredted,  5s.  boards. 

so.   Elements  of  Therapeutics,  or  firfl;  principles  of 

the  Pradlice  of  Phyfic,  a  vols,  6s.  bound.  The  fame,  one  vol.  8vo,  3s. 
in  boards. 

ai.   Heads  of  Lectures  on  the  Theory  and  Prafticeof 

Medicine,  new  edition  corrected  and  enlarged,  with  the  Pathology, 
i2mo,  3s.  6d.  boards. 

aa.  A  Treatise  on  ti)e  Theory  and  Praftice  of  Midwifery  ;  by  W. 
Smellie,  M.  D.  To  which  is  now  added,  his  Set  of  Anatomical 
Tables,  exhibiting  the  various  cafes  that  occur  in  pradtice ;  accurately 
reduced  and  engraved  by  A.  Bell,  on  40  copperplates,  (including  an 
.additional  plate  of  inftrnments,  by  the  late  Dr  Thomas  Young),  with 
Explanations.  A  new  edition,  on  fine  paper,  in  3  vols  lamo.  Price 
10s.  6d.  in  boards;  or  ijs.  bound. 
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43.  Dr  Smellie'9  fet  of  Anatomical  Tables,  and  an  Abridgment  of 
tlic  PiMt'Hcf  ol  M_>-wifery,  with  a  v.l-w  to  ll'iftnt--  hi;.  Pr  atile  oa 
that  fubjccl  and  Colleaion  of  Cafes,  8vo  fiz<.-  6  .  izmo  fizc  in 
bnard':, 

14   LiND  on  the  Putrid  and  Remitting  Mar  h-Kever  which  raped  at 

Bcngv.l^n  the  yc;ir  1762,  brini;  a  Tr  >.nn,H' ion  of  his,  Thefi  .,  Svo,  is. 
»5.  Me  ,d's  whole  Medical  Works,  complete  in  one  Volume  Svo,  w/'/yJ 

■  plcitrs,  6s  b  nind. 

36.  Thesaurus  M^dicus,  five  difputati<muni  in  academia  Edinenfi  ad 
rem  VIedicam  pertinenthim,  n  collegio  inft.tuto  ad  hoc  u:'qiic  tempus, 
deledus,  2  vols  Svo.  V  'l.  I.  or  II.  or  any  of  the  fub.t-q.ient  ones, 
may  be  had  fep  ir.irely.  The  whule  is  executed  by  the  approbation  of 
the  prefent  profeffors  of  the  diflfercnt  branches  of  the  healing  art. 
Vol.  II.  bring-  •  his  collei.'^ion  down  t)  the  ye  ir  '  758,  and  is  enriched 
with  Dr  A.  M  >n  o  junior's  celebrated  thefis  Dc  tejlibus  et  de femine 
in  var'ttj  anii/talihus,  who  obliginijly  furniflud  t'.e  publilher  witn  the 
acc'ira*e  orif;inal  eiiiiravings  for  illuftrating  this  fubj.  i5t,  iis.  boards. 
^4  third  and  fourth  volwte  are  preparing  far  the  prefs,  feleded  and 
app  oved  of  by  the  Royal  M  dical  Society  01  Edinburgh 

'47.  A  Treatife  upon  the  ex'n;dion  of  the  Cryftaliine  Lens.    By  Gee 

j  Borthwick,  Surgeon  to  the  14th  Regiment  of  Dragoons,  8vo,6d. 

I  fewed. 

I'aS.  The  Univerfal  Short  Hand,  being  an  Improvement  on  Mr  By- 
rom's  plan  ;  in  which  are  fpecimens  from  Dr  Cuilen  and  Monro's  lec- 
tures. &'■.  &c.  To  which  is  alfo  fubjoined,  A  new  fcheme  of  Sh'ort- 
hand  Wri  ing,  beina;  an  improvemenn  of  Mr  Palmer's ;  by  which  any 
perfon,  without  the  a ifi fiance  of  a  mafter,  will  be  able  in  a  fhort  time 
to  follow  any  public  fpcaker,  A  griat  many  copperplates,  &c.  Price 
only  6s.  in  boards.  This  is  the  cheapeft  book  on  the  fubjedt  ever  pub- 
liilur. — Byrom  and  Palmer  fold  together,  form,  rly,  at  il.  1  is  6d. 

29.  D-  morbis  coeli  mut.itione  njedendis,  au(5tore  J.icobo  Gregory, 
M.  D.  Med.  Theoret.  in  Acad.  Rdin.  Prof.  &c.  &c.  &c.  Edit,  altera, 
auiit.  et  emendat,  Svo,  2=.  fewed." 

30.  Swieten's  (Baron  Van)  CoMMENT.'iRiES  upon  Boerhaave's  A- 
phori'ins  concerning  the  K  nowledge  and  Cure  of  Difeafes,  a  corredt 
edition,  dedicated  to  Dr  Cuilen,  18  vols  izmo,  royal  paper,  neatly 
bound  in  calf,  3I.  3s. 

31.  Compi'ndium  Anatomicum,  totam  rem  Anatomicam  brevifSme 
compicdlen'..    Audore  R.  D.  L.  Hciftero,  M.  D.  Editio  nova,  in 

■  lamo    3s.  in  boards. 

3a   Inftitvi- tones  M  dicae,  in  ufus  annuae  exercitationis  domefticos,  di- 

I-'ePoscibH  l-ioerhaave,  Svo,  3  s.  bound. 
33.  H  irvrii  exercita  iones  anatomiras.  de  motu  cordis  et  fanguinis  cir- 

ciib.tione,  fine  foolfcap  Svo  3  s.  6d,  and  fine  thick  poft  8V05S.  botk 

neatly  bound. 


N.  N.  Any  of  the  foregoing  Rooks,  as  well  as  every  other  Medical 
Book,  printed  at  Edinburgh,  that  cannot  be  got  in  London,  C.  F.l- 
L I  o  r  will  'brward  to  any  part  of  England,  upon  their  value  being  paid 
to  Mr  Robinibn  the  publilber  of  the  preceding  work  in  London- 
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